Searching PAJ 



Page 1 of 2 



PATENT ABSTRACTS OF JAPAN 



( 1 1 publication number : 08-072292 
(43)Date of publication of application : 19.03.1996 



i . , ■ 1 . 

(51)Int.Cl. 

I — — 




* 

B41J 2/415 




(2 1 ) Application number 


: 06-216239 


(7 1 ) Applicant 


: ALPS ELECTRIC CO LTD 


(22)Date of filing : 


09.09.1994 


(72)Inventor : 


FUSE MASASHI 








ASABE YOSHIYUKI 








TOMOYOSE KAZU 



(54) ION WRITE HEAD 

(5 7) Abstract: 

PURPOSE: To provide an ion write head which has high ion 
utility efficiency in a small size. 

CONSTITUTION: An ion write head 16 forms an electrostatic 
image by selectively adhering charged particles on a latent 
image carrier 28 formed of dielectric unit, and comprises a 
plurality of individual electrodes 21 formed on a board 17, an 
electron emitting unit 22 which is formed on the electrodes 21 
and can emit electrons to form the particles by heating, a 
heater 24 for heating the unit 22, and a gate electrode 26 for 
accelerating the electrons emitted from the unit 22. 
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* NOTICES * 

JPO and NCI PI are not responsible for any 
damages caused by the use of this translation. 

1 .This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2.**** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1] Two or more individual electrodes which are the ion write head which a charged particle is 
made to adhere selectively and forms an electrostatic latent image on the latent-image support 
constituted with a dielectric, and were formed on the substrate, The electron emission section which may 
emit the electron for generating a charged particle by being formed on said individual electrode and 
heated, The ion write head characterized by having a heating unit for heating said electron emission 
section, and a gate electrode for accelerating the electron which collaborated with said individual 
electrode and was emitted from said electron emission section. 

[Claim 2] The ion write head according to claim 1 characterized by said individual electrode making 
said heating unit serve a double purpose. 

[Claim 3] The ion write head according to claim 1 or 2 characterized by forming said electron emission 
section considering a ferroelectric as a subject. 

[Claim 4] The ion write head given in any 1 term of claim 1 characterized by having the actuation circuit 
which makes said heating unit generate heat to predetermined timing thru/or claim 3 . 



[Translation done.] 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Industrial Application] This invention relates to the suitable ion write head for the electrostatic 
recording equipment which the charged particle corresponding to an image is made to adhere selectively 
from the exterior, and forms an electrostatic latent image on the latent-image support constituted with a 
dielectric. 
[0002] 

[Description of the Prior Art] While the mechanical reinforcement of latent-image support is high in 
recent years as compared with the photo conductor used as latent-image support in the conventional 
electrophotography method and using the latent-image support formed with the dielectric which is 
excellent also in the stability over temperature or a repeat At high speed, the printer of the ion write-in 
formula which forms an electrostatic latent image using a charged particle (ion) instead of the 
conventional light has dramatically much printing number of sheets, and is used abundantly at few [ the 
frequency of a maintenance ] business-use high-speed printers etc. And since control of latent-image 
potential is easy as compared with the printer of the electrophotography method which used the photo 
conductor, by controlling the coating weight of developers, such as a toner, the printer of an ion write-in 
formula is suitable for printing which has concentration gradation, and suitable for the full color printer 
than to which greater importance is attached to the repeatability of concentration gradation. 
[0003] Hereafter, such the conventional ion write head is explained. 

[0004] Drawing 22 shows an example of the conventional ion write head, (a) is the perspective view 
showing the whole configuration, and (c) is [ (b) is drawing of longitudinal section showing the 
configuration of an important section, and ] the explanatory view showing the arrangement condition of 
a line electrode and a finger electrode. 

[0005] As shown in (a) of drawing 22 , the screen electrode 2 is formed on the surface of one side, two 
or more openings 3 are arranged and formed in the front face serrate, and the conventional ion write 
head la is made abbreviation plate-like as a whole. And as shown in (b) of drawing 22 , the screen 
electrode 2, the finger electrode 4 with opening 3, and the line electrode 5 are arranged through the 
insulating layer 6 which consists of a desired dielectric, respectively. Moreover, as shown in (c) of 
drawing 22 , the opening 3 of the finger electrode 4 and the line electrode 5 are arranged in the shape of 
a matrix. And as shown in (b) of drawing 22 , each opening 3 is arranged in it as ion write head la 
counters the latent-image support 7. 

[0006] In such conventional ion write head la, by the actuation circuit of the request which is not 
illustrated between the finger electrode 4 and the line electrode 5, the frequency of 1MHz and about 
[ electrical-potential-difference lkV ] high-frequency voltage are impressed, and the ion 8 ((b) of 
drawing 22 ) as a charged particle by discharge is generated in the atmospheric air of the circumference 
of the finger electrode 4. Moreover, as shown in (c) of drawing 22 , two or more line electrodes 5 are 
formed, and high-frequency voltage is impressed to one of them one by one. And the direct current 
voltage of -600V is impressed to the screen electrode 2, and the electrical potential difference of -400V 
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is impressed to the finger electrode 4 at the time of -700V and printing at the time of standby. 
Furthermore, pulse width at the time of printing is made about [ 20micro ] into S, and for example, it 
generated in the atmospheric air of the circumference of the finger electrode 4, the polar ion 8 of minus 
is controlled by the screen electrode 2, and it is made to collide with the latent-image support 7 through 
opening 3, as shown in (b) of drawing 22 . 

[0007] Said latent-image support 7 is used as the so-called dielectric drum 1 1 on which the desired 
dielectric layer 1 0 was formed in the front face of the metal drum 9 as shown in (b) of drawing 22 , and 
said metal drum 9 is grounded. And as mentioned above, the electrostatic latent image corresponding to 
the image of the request which is not illustrated is formed in the front face of the dielectric drum 1 1 by 
making the polar ion 8 of minus as a charged particle collide with the front face of the dielectric drum 
11. 

[0008] The conventional ion write head lb of other examples is shown, in this conventional ion write 
head lb, corotron 12 is used for generating of the ion 8 as a charged particle, the control electrodes 14 
and 1 4 of two sheets which have two or more desired openings 1 3 in that front face are arranged, and 
drawing 23 is driven by the proper actuation circuit 15. And it is controlled whether the ion 8 8 
generated in corotron 12, for example, the ion of a plus polarity, makes it reach from opening 13 to the 
latent-image support 7 with the polarity of the electrical potential difference applied among the control 
electrodes 14 and 14 of two sheets. Moreover, distance between the control electrodes 14 and 14 of two 
sheets is set to about 100 micrometers, and the diameter of opening 13 is set to about 200 micrometers. 
Furthermore, resolution of ion write head lb is carried out in about 8 dots/mm. Moreover, said opening 
13 is arranged by serrate like the opening 3 of head la shown in (a) of drawing 22 mentioned above. 
[0009] 

[Problem(s) to be Solved by the Invention] However, in the conventional ion write head 1 (a sign names 
generically the conventional ion write heads la and lb) mentioned above, since it is impossible to make 
latent-image formation generate the ion 8 of only a complement on real time, a lot of ion 8 is always 
generated, the part is drawn on the latent-image support 7 by the screen electrode 2 or the control 
electrode 14 of two sheets, and 14 grades, and an electrostatic latent image is formed. For this reason, 
the utilization effectiveness of the generated ion 8 was low, and there were various troubles of 
processing of the ozone generated simultaneously with ion 8, buildup of power consumption, 
enlargement of a head 1 , enlargement, formation of an expensive rank of the actuation circuit 1 5 for 
control electrodes that controls high tension, etc. 

[0010] Moreover, in the conventional ion write head 1, there was a trouble that the minimum of the 
magnitude of the openings 3 and 1 3 which ion 8 passes had constraint. One of the constraint of this is 
for enlarging utilization effectiveness of the generated ion 8, 1 hear that another must make the process 
tolerance and isolation voltage of the screen electrode 2 which impresses high tension, or a control 
electrode 14 hold, and there is. 

[001 1] That is, the trouble of using the screen electrode 2 or control electrode 14 which has the big 
openings 3 and 1 3 is a point that the diameter of 1 dot of the electrostatic latent image formed when the 
point that the absolute value of control voltage becomes large, and the ion 8 (ionic current) which flows 
toward the latent-image support 7 from the ion write head 1 are extracted does not become small 
enough. In extracting an ionic current, the diameter of an ionic current converges on about [ of the 
diameter of the openings 3 and 13 of control electrodes 2 and 14 / 1 /several ] for the electrical potential 
difference which joins electrodes 2 and 14. For this reason, the diameter of 1 dot of the electrostatic 
latent image formed becomes small compared with an increase or the case where it carries out, about an 
ionic current. However, the potential of the electrostatic latent image at the time of extracting an ionic 
current for the limitation of the rate of focusing serves as an in-between value, and will reproduce 
halftone with potential. 

[0012] Moreover, although the repeatability in the case of area gradation is good when reproducing 
concentration gradation with the coating weight of a toner, the repeatability in the case of concentration 
gradation does not have so good repeatability by factors, such as dispersion in the amount of 
electrifications of a toner. Generally, it is said that the conventional ion write head 1 is excellent in the 
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repeatability of concentration gradation compared with other write-in methods. Although the 
repeatability and stability of gradation in case many flow rates of ion 8 go into the field of area gradation 
are excellent if it sees strictly about this repeatability, the tone reproduction at the time of extracting the 
flow rate of ion 8 is inferior compared with the high concentration field. And when not changing but 
reproducing gradation by change of potential, there cannot but be many factors which degrade the grace 
of images, such as dispersion in the coating weight of a toner, at a development process, and the area of 
an electrostatic latent image cannot but become what was inferior to the tone reproduction in area 
gradation as a result, even if formation of an electrostatic latent image is performed to accuracy to an 
input signal. 

[0013] That magnitude of said openings 3 and 13 cannot be made small has the trouble of the constraint 
on the design of not comparing openings 3 and 1 3 with the ability of resolution not being raised on a 
straight line. 

[0014] Generally, although the quality of printed character of fixed level can be obtained to the 
repeatability of the binary picture of white and black also in the printer of an electrophotography 
method, the repeatability of an image including halftone is not good. Then, in a current 
electrophotography method, the approach of reproducing halftone in false is in use with the area 
gradation using a dither, and the resolution of printing at the time of using a dither falls substantially 
compared with the resolution in electrostatic latent-image means forming. 

[0015] The matrix of a typical dither is formed by 4x4 pixels or about 6x6 pixels. The tone reproduction 
in that case becomes 16 steps and 36 steps, and the resolution of the image formed is set to 1/4 or 1/6. 
When thinking a tone reproduction as important, in order to obtain practical resolution, it is necessary to 
form an electrostatic latent image with dramatically high resolution. 

[0016] In the printer using the conventional ion write head 1, since the repeatability of halftone is 
excellent, the rendering of concentration gradation is possible also for not depending on a dither, either. 
Therefore, it has been thought that the trouble that resolution cannot be raised because of a limit of the 
magnitude of openings 3 and 13 etc. is suppliable with the repeatability of concentration gradation. That 
is, in the application over which priority is given to a tone reproduction like a photograph, even if 
resolution was low, when the tone reproduction was excellent, repeatability was suppliable, but in the 
application as which high resolution, such as printing of an alphabetic character, is required, though 
some improvements could be made using the tone reproduction, there was a trouble that only the quality 
of printed character which was substantially inferior to the electrophotography method with high 
resolution was obtained. 

[00 1 7] Moreover, it sets to the conventional ion write head 1 . Two or more openings 3 and 1 3 cannot be 
formed in the print width direction in a straight line. Two or more openings 3 and 1 3 were arranged 
aslant, and when the method which forms the electrostatic latent image of one line in time sharing was 
used, the nonuniformity of a rate was in the latent-image support 7 or the timing of writing shifted to it, 
there was a trouble that the location of an electrostatic latent image shifted and a quality of printed 
character deteriorated substantially. Moreover, a control circuit, the actuation circuit 15, etc. which are 
not illustrated tended to become complicated and expensive by rearrangement of an image, generating of 
timing, etc., ion write head 1 the very thing was enlarged, and there was a trouble that it became difficult 
to keep constant the distance between the ion write head 1 and the latent-image support 7. 
[0018] This invention is made in view of these points, and the trouble in the conventional thing 
mentioned above is conquered, and it is small and aims at offering the ion write head with the high 
utilization effectiveness of ion. 
[0019] 

[Means for Solving the Problem] In order to attain the object mentioned above the ion write head of this 
invention according to claim 1 Two or more individual electrodes which are the ion write head which a 
charged particle is made to adhere selectively and forms an electrostatic latent image on the latent-image 
support constituted with a dielectric, and were formed on the substrate, The electron emission section 
which may emit the electron for generating a charged particle by being formed on said individual 
electrode and heated, It is characterized by having a heating unit for heating said electron emission 
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section, and a gate electrode for accelerating the electron which collaborated with said individual 
electrode and was emitted from said electron emission section. 

[0020] And the ion write head of this invention according to claim 2 is characterized by said individual 
electrode making said heating unit serve a double purpose in claim 1 . 

[0021] Furthermore, the ion write head of this invention according to claim 3 is characterized by 
forming said electron emission section considering a ferroelectric as a subject in claim 1 or claim 2. 
[0022] Moreover, the ion write head of this invention according to claim 4 is characterized by having the 
actuation circuit which makes said heating unit generate heat to predetermined timing in any 1 term of 
claim 1 thru/or claim 3. 
[0023] 

[Function] The ion write head of this invention which consists of a configuration mentioned above By 
generating ion using the so-called principle of thermionic emission, and heating the heating unit formed 
on the substrate Heat the electron emission section, make a thermoelectron emit from here, accelerate by 
the electric field to which this electron is impressed between the gate electrode and the individual 
electrode, and ion is generated. It can be made to be able to move to the front face of latent-image 
support by the electric field to which this ion is impressed between an individual electrode and latent- 
image support, and an electrostatic latent image can be formed in the front face of latent-image support. 
[0024] 

[Example] Hereafter, the example which shows this invention to a drawing explains. 
[0025] Drawing 3 shows the 1 st example of the ion write head concerning this invention from drawing 
1 , drawing 1 is drawing of longitudinal section showing the configuration of an important section, it is a 
cutting top view a part and drawing 2 is a circuit diagram showing the configuration of an important 
section in which drawing 3 shows an actuation circuit. 

[0026] As shown in drawing 1 and drawing 2 , the heat insulating layer 1 8 is arranged on the substrate 
17, and, as for the ion write head 16 of this example, the heater layer 19 is arranged in the top face of 
this heat insulating layer 18. And it is called two or more cathode electrodes which corresponded to 
resolution (pixel number) through the medium insulating layer 20 on the top face of the heater layer 19, 
for example, alignment arrangement of the individual electrode 21 which has the base 77 with a 
diameter of about 30 micrometers is carried out in drawing at the longitudinal direction (the print width 
direction) at the shape of a single tier. Furthermore, the electron emission section 22 which may emit the 
electron for generating a charged particle (ion) is arranged in the top face of the base 77 of the electrode 
2 1 according to each. Moreover, the conductive layer 23 for centralizing generation of heat of the heater 
layer 1 9 to each electron emission section 22 is arranged in the top face of the heater layer 1 9 except for 
the part which counters each electron emission section 22. That is, let the part which is not covered with 
the conductive layer 23 corresponding to each electron emission section 22 of the heater layer 19 be the 
heating unit 24 for heating each electron emission section 22 in this example. On a substrate 17, it 
centered on each electron emission section 22, for example, the gate electrode 26 which has the circular 
opening 25 with a diameter of about 20 micrometers is arranged through the insulating layer 27 of 
proper thickness further again, and it is formed in abbreviation plate-like as a whole. 
[0027] that in which thermal resistance is high and has required mechanical strength and workability as 
a raw material of said substrate 17 — it is — it is ~ ****ing — insulating materials and front faces, such 
as an alumina ceramic and glass, ~ Si02 etc. — various things, such as a silicon substrate which carried 
out the clad with the insulating material, can be chosen. 

[0028] As a raw material of said heat insulating layer 18, various things, such as high-melting glass with 
the small heat conductivity, foam glass, a zirconia ceramic, and a silicon dioxide, can be chosen. 
[0029] As a raw material of said heater layer 19, various things, such as a tungsten, Nichrome, and 
tantalum nitride, can be chosen. 

[0030] since big electric field are put to the ion added and generated as a raw material of said medium 
insulating layer 20 - Si02 with high insulation performance and stability, and A12 03 etc. ~ it is 
desirable to use the insulating material of an inorganic substance. 

[0031] It is desirable to use metal raw materials, such as platinum, a tungsten, a tantalum, and 
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molybdenum, in consideration of conductivity and workability as a raw material of said individual 
electrode 2 1 . 

[0032] the ferroelectric which has the thermionic-emission operation which emits an electron with 
heating as a raw material of said electron emission section 22, for example, barium titanate, strontium 
titanate, zirconic acid barium, zirconic acid strontium, etc. can be illustrated, and independent [ if 
needed ] in these — or it can combine and use. 

[0033] As a raw material of said conductive layer 23, it has small electric conductivity and platinum 
high to thermal resistance, a tantalum, a tungsten, molybdenum, etc. are more desirable than the heater 
layer 19. 

[0034] Various things, such as molybdenum and a tantalum, can be chosen as a raw material of said gate 
electrode 26. 

[0035] since heat is added while big electric field are put to the ion added and generated as a raw 
material of said insulating layer 27 — transparence with high insulation performance and stability with 
little heat loss or white Si02, and A 12 03 etc. ~ it is desirable to use the insulating material of an 
inorganic substance. 

[0036] Moreover, as a fictitious outline shows to drawing 1 , the latent-image support 28 in which an 
electrostatic latent image is formed as the gate electrode 26 of said ion write head 16 is countered is 
arranged. While the proper dielectric layer 30 is formed in the front face of the desired metal base 29, 
this latent-image support 28 The fixed distance G of about 100 micrometers (gap) is separated from said 
gate electrode 26, it is arranged, and migration is made free with constant speed in the direction of 
vertical scanning which intersects perpendicularly to the main scanning direction where said each 
electron emission section 22 is arranged. 

[0037] As shown in drawing 3 , the reference potential is formed when the actuation circuit 31 of the ion 
write head 1 6 of this example grounds the metal base 29 prepared in the opposite hand to the ion write 
head 16 of the latent-image support 28 as a back plate 32. While connecting electrically, let the power 
source VL for latent-image writing to which this actuation circuit 3 1 supplies the polar electrical 
potential difference of minus to the gate electrode 26 be a common electrode [ as opposed to the 
electrode 21 according to each in the gate electrode 26 ]. And each actuation transistor 33 makes the 
gate electrode 26 a reference potential, and the electrode 21 according to each is connected to the power 
source VE for electronic acceleration which impresses the polar electrical potential difference of minus 
to the gate electrode 26 through the current setting-out resistance 34 while connecting with the 
respectively proper actuation transistor 33. Moreover, the power source VH for heating is electrically 
connected to the heater layer 1 9 through the temperature control section which is not illustrated for 
always controlling the exoergic temperature of a heating unit 24 to fixed temperature. In addition, as for 
the energization of the power source VH for heating to the heater layer 19, it is desirable to control by 
the pulse voltage which synchronized with formation of the electrostatic latent image of each pixel 
based on a control command. 

[0038] If said actuation circuit 31 is explained further, the actuation circuit 31 of this example will be 
constituted by the current regulator circuit, and the current of this current regulator circuit will be 
determined as the current setting-out resistance 34 connected to the emitter of each actuation transistor 
33 with the electrical potential difference applied to the base of each actuation transistor 33. And the 
base electrical potential difference of each actuation transistor 33 is impressed by inputting the digital 
signal by which weighting was carried out through the D/A conversion circuit 35 which combined 
resistance with the ladder mold. Furthermore, the input signal over the ion write head 16 is made into 
the serial signal 36 in which each has another weight, and is changed into a parallel signal by the shift 
register 37 corresponding to each serial signal 36. Moreover, once this parallel signal is held at latch 38, 
it is outputted to a gate circuit 40 by the latch signal 39, takes ANDO with a strobe signal 41 by the gate 
circuit 40, and is inputted into the D/A conversion circuit 35. This strobe signal 41 is a signal which 
determines the operating time over the gate electrode 26 of the individual electrode 21. 
[0039] That is, the electrode 21 according to each in this example is electrically connected to the 
actuation circuit which is insulated separately and has a constant current characteristic, and the heater 
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layer 19 has connected each heating unit 24 to a serial. 

[0040] In addition, power is reducible by considering as the configuration which divides the heater layer 
19 and is made into two or more groups. 

[0041] Below, (j) explains the production process of the ion write head 1 of this example from (a) of 
drawing 4 . 

[0042] First, sequential membrane formation of the heat insulating layer 1 8 which becomes the top face 
of the abbreviation plate-like proper substrate 17 which consists of insulating materials, such as glass, 
from a silicon dioxide, the heater layer 19 which consists of tantalum nitride, and the conductive layer 

23 which consists of a tantalum is carried out using the well-known thin film formation approach. And 
etching etc. removes the position of the heater layer 19 and a conductive layer 23 in the same 
configuration, and as shown in (a) of drawing 4 , and (b), the heater layer 19 and a conductive layer 23 
are formed in a predetermined configuration. Subsequently, as etching etc. removes the position of a 
conductive layer 23 and it is shown in (c) of drawing 4 , and (d), the predetermined part of the heater 
layer 19 is exposed and a predetermined number corresponding to the number of pixels of heating units 

24 are formed, the next ~ Si02 from — after forming the becoming medium insulating layer 20 similarly 
using the well-known thin film formation approach, as shown in (e) of drawing 4 , and (f), only the 
predetermined number corresponding to the number of pixels forms the individual electrode 2 1 which 
consists of metals, such as a tantalum, using the well-known thin film formation approach and well- 
known etching, the next ~ Si02 from — as the becoming insulating layer 27 and the gate electrode 26 
which consists of metals, such as a tantalum, are similarly shown in (g) of drawing 4 , and (h) after 
****** one by one, etching etc. removes the position of the gate electrode 26 and the opening 25 of 
desired magnitude is formed. Subsequently, etching etc. removes the position of an insulating layer 27, 
and as shown in (i) of drawing 4 , the individual electrode 21 located under the opening 25 is exposed. 
By carrying out migration electrodeposition of the electrodeposted liquid which contains a ferroelectric 
on the individual electrode 21 next, and forming an electrodeposited film, the electron emission section 
22 is formed and manufacture of the ion write head is completed. In addition, when forming the electron 
emission section 22, after forming the proper mold release layer (not shown) by the photoresist etc. on 
the gate electrode 26 at the process and forming the electron emission section 26 before forming the 
electron emission section 22, it is good to remove a mold release layer. 

[0043] Below, it explains in more detail about formation of the electron emission section 22 of the ion 
write head 16 of this example. 

[0044] In order to form the electron emission section 22 of this example, the electrodeposted liquid 
which uses a ferroelectric as a principal component is formed first. Tins electrodeposted liquid grinds 
the ferroelectric powder of perovskite molds, such as barium titanate, to particle-size extent of 1 
micrometer or less with wet grinding, washes it with pure water, and removes impurities, such as a 
barium hydroxide. Next, 1% (wt%) of pure water as an electrolyte and 0.0012% (wt%) of calcium 
chlorides are added to a methanol, and the electrolytic solution is formed. Next, electrodeposted liquid is 
formed by adding the powder of a ferroelectric compound to said electrolytic solution 0.15%. PH of this 
electrodeposted liquid is a little less than seven, and conductivity is 30microS/cm extent. Although the 
ferroelectric compound itself is chemically stable and the solubility to water is small at this time, oxides, 
such as unreacted barium and titanium, react with water, turn into a hydroxide, and dissolve in water, 
and in order to reduce the resistivity of electrodeposted liquid, it is necessary to remove them 
beforehand. Moreover, in electrodeposted liquid, the calcium chloride in the electrolytic solution is 
ionized in calcium ion and a chloride ion, and is incorporated as a calcium hydroxide in the 
electrodeposited film formed. Subsequently, after stirring electrodeposted liquid, by putting for several 
hours, a ferroelectric compound with a large particle size is made to sediment, it removes, and 
manufacture of electrodeposted liquid is completed. 

[0045] An electrodeposited film is formed on [ classified by each ] an electrode 21 by using the 
individual electrode 21 of the ion write head 16 as cathode, applying an about [ 50V ] electrical potential 
difference using the platinum which is hard to ionize to an anode plate, and next, performing migration 
electrodeposition. The current density at the time of this migration electrodeposition is 2 70mA/cm. 
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Extent and an electrodeposition rate are good to consider as 1 micrometer/min extent. 
[0046] The electron emission section 22 is formed on [ classified by each ] an electrode 21 by 
performing heat treatment heated at about 200-300 degrees C in atmospheric air for several hours next, 
removing a methanol, and heating in atmospheric air or a vacuum at the temperature of about 600 
degrees C after that for several hours. In addition, the calcium hydroxide incorporated in the 
electrodeposited film reacts with the carbon dioxide in atmospheric air by heat treatment, a part serves 
as a calcium carbonate, the remainder serves as a calcium oxide, and these lime compounds carry out the 
duty of cement which hardens between the fine particles of a ferroelectric (ferroelectric compound), and 
make firm the electrodeposited film used as the electron emission section 22 formed on [ classified by 
each ] the electrode 2 1 . 

[0047] Next, the ion write head 1 6 of this example was put into the vacuum tub, the electron emission 
section 22 was heated, and the amount of electron emission (emission) was evaluated. Whenever 
[ stoving temperature ] was gradually made high and the process which emission increases from a 
minute current field was recorded. The emission to each temperature is the same level as the thermionic- 
emission raw material of the oxide covering form of common barium or calcium, and has checked that a 
work function was almost equal. Moreover, when it was made to operate at the temperature for several 
hours, it has checked that the property was stable. 

[0048] Subsequently, when the pressure of a vacuum tub was gradually made high toward the 
atmospheric pressure condition from the vacua and the property in the inside of atmospheric pressure 
was evaluated eventually, it became clear by enlarging the electric field between the individual electrode 
21 and the gate electrode 26 that an electron could be efficiently emitted from the electron emission 
section 22. And the current which can be taken out from the electron emission section 22 was 
proportional to the electric field between the individual electrode 21 and the gate electrode 26, and while 
having a relation in inverse proportion to a distance in the meantime, it became clear that the current 
which can be taken out in atmospheric air was 1/100 to about 1/1000 as compared with the case in a 
vacuum. 

[0049] Below, an operation of the ion write head 16 mentioned above is explained. 
[0050] If the ion write head 16 of this example is made to drive and the current of the power source VH 
for heating is energized in the heater layer 19, the heating unit 24 formed in the heater layer 19 will 
generate heat, and generation of heat of this heating unit 24 will heat the individual electrode 21 and the 
electron emission section 22 to predetermined temperature. And the heated electron emission section 22 
emits an electron (thermoelectron) to the space of the outside of the electron emission section 22 by the 
principle of thermionic emission. 

[0051] The electron emitted to the space of the outside of said electron emission section 22 is caught by 
the oxygen molecule in the space between the gate electrode 26 and the latent-image support 28, after 
being accelerated by the electric field formed of the electrical potential difference of the power source 
VE for electronic acceleration impressed between the individual electrode 21 and the gate electrode 26, 
and it becomes oxygen ion, and the polar ion (not shown) of minus as a charged particle is generated. 
This ion moves toward the front face of the latent-image support 28 by the electric field which are 
impressed between the gate electrode 26 and the back plate 32 of the latent-image support 28, and are 
formed of the electrical potential difference of the power source VL for slack latent-image writing. 
[0052] Moreover, the ion write head 16 of this example The electrode 21 according to each is formed in 
the shape of a single tier using a certain thin film formation approach, etching, etc. from the former. 
While being formed by making the upper part electrodeposit the electron emission section 22 and being 
able to form easily the electrode 21 according to each and the electron emission section 22 of 
complicated and detailed structure It can form in the shape of a line, and the resolution of the ion write 
head 16 can be raised easily. 

[0053] Below, generation of ion and migration of ion are explained. 

[0054] In this example, the gap G between the gate electrode 26 and the latent-image support 28 is set to 
100 micrometers, potential of the gate electrode 26 is set to -500-600V to the back plate 32 of the 
latent-image support 28, and the electric field between the gate electrode 26 and the latent-image support 
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28 are carried out [ mm ] in 5-6kV /. The value of this electric field is a value of one half extent of the 
sparkover voltage in the atmospheric air in the gap G between the gate electrode 26 and the latent-image 
support 28. 

[0055] Moreover, when an electron is made to emit into atmospheric air by heating the electron 
emission section 22 The mean free path of the oxygen molecule in about 400nm and atmospheric air of 
the mean free path of the electron in the inside of the air of atmospheric pressure is 64nm. The emitted 
electron is 103-104, while carrying out the drift of the between with a gap [ G ] of 100 micrometers. It 
collides with the gas molecule in time atmospheric air, it is caught by an oxygen molecule and the 
molecule of a steam probable, and the polar ion (02-ion) of minus as a charged particle is generated. At 
this time, about by 2x10 to four, where ion and an electron are mixed, the probability for the electron of 
low energy to be caught by the oxygen molecule serves as an ionic current, arrives at the front face of 
the latent-image support 28, and it gives the polar charge of minus to the front face of the latent-image 
support 28, and the polar detailed electrostatic latent image of minus is formed in the front face of the 
latent-image support 28. That is, surface potential of the latent-image support 28 of an initial state 
(before an electrostatic latent image is written in) is set to 0V by electric discharge, and the electrostatic 
latent image of the potential which is proportional to the amount of attainment of the polar ion of minus 
of an electron on reception and its front face from the polar ion of the minus which arrived at the front 
face of the latent-image support 28 is formed. Since the ion and electron which arrive at the front face of 
the latent-image support 28 at this time move to line of electric force at parallel, that breadth can be 
disregarded until electrostatic latent-image potential is saturated. The maximum of the potential of this 
electrostatic latent image is saturated with the value near the electrical potential difference of the power 
source VL for latent-image writing. 

[0056] Therefore, the polar ion of the minus which arrived at the front face of the latent-image support 
28 after the potential of an electrostatic latent image was saturated moves to the one where latent-image 
potential is smaller along the front face of the latent-image support 28, and gives a charge to the front 
face of the part. That is, the electrostatic latent image on the latent-image support 28 will spread in 
concentric circular. The breadth of this electrostatic latent image decreases, so that the gap G between 
the gate electrode 26 and the latent-image support 28 is short. 

[0057] The mass of said ion is 5.9x104 of an electron. It is about twice, and passing speed of the ion by 
the electric field between said gate electrodes 26 and back plates 32 of the latent-image support 28 is 
made into 100 m/S extent, and the transit time of the ion between said gaps G of 100 micrometers 
becomes about [ 1 micro ] S. 

[0058] Here, the time amount which the magnitude of one pixel (dot) will be about 84.67-micrometer 
angle, and the writing of one line will take the resolution of image formation if passing speed (process 
rate) of 300DPI and the latent-image support 28 is made into 100 mm/S is set to 847microS, and since 
the passing speed of ion is fully shorter than the write time of one line, it does not become the failure of 
the writing of an electrostatic latent image. 

[0059] Moreover, when there is little emission from the electron emission section 22, the ionic current 
which the electrical potential difference of the gate electrode 26 is subtracted to the potential of the 
electron emission section 22, and the potential of the part near the opening 25 of the space around the 
electron emission section 22 is subtracted, and becomes from ion and an electron is converged on the 
core of the opening 25 of the gate electrode 26. The convergence rate of the ionic current to the opening 
25 of this gate electrode 26 becomes about 3 times at the maximum. 

[0060] that is, the amount of the ion which concentrates the magnitude of the electrostatic latent image 
formed on the latent-image support 28 on the small diameter which line of electric force reaches when 
there are few amounts of the polar ion of the minus which arrives at the front face of the latent-image 
support 28, and reaches — increasing — ** — the polar potential of minus of the electrostatic latent image 
which is not rises, and the line of electric force which arrives at the front face of the latent-image support 
28 spreads. The area of a breadth electrostatic latent image will be expanded to concentric circular by 
the polar ion of the minus which takes and reaches it on the front face of the latent- image support 28. 
[0061] Therefore, linearity of the area of the electrostatic latent image over the amount of the generated 
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ion can be made very high. 

[0062] [ when developing an electrostatic latent image with a toner and considering as a toner image ] 
namely, the linearity of the coating weight of a toner By the case where the area of the electrostatic 
latent image of the case where the potential of an electrostatic latent image has halftone, and fixed 
potential changes Since area gradation can form the electrostatic latent image of a detailed area also in a 
low printing concentration field and printing by wide range area gradation is attained, the ion write head 
1 6 of this example The high-definition quality of printed character in which the repeatability of 
gradation was extremely excellent compared with the conventional ion write heads 1 and 1 a can be 
obtained. This quality of printed character is excellent also to the quality of printed character of an 
electrophotography method which has the high resolution used for the application as which high 
resolution, such as printing of an alphabetic character, is required. 

[0063] Amplification of the area of said electrostatic latent image does not necessarily break out 
indefinitely, and is restricted to the fixed range according to the amount of the ion which reaches by the 
electric field impressed between the gate electrode 26 and the back plate 32 of the latent-image support 
28. Moreover, the potential of the electrostatic latent image formed is also restricted to the almost fixed 
value near the electrical potential difference impressed between the gate electrode 26 and the back plate 
32 of the latent-image support 28. 

[0064] Although the gap G between said gate electrodes 26 and latent-image support 28 is restricted by 
the precision of the gap G between the gate electrode 26 at the time of making it run the danger and the 
latent-image support 28 of the short circuit by trespass of a toner, and the latent-image support 28, as for 
the gap G between the gate electrode 26 and the latent-image support 28, it is desirable to constitute so 
that the distance G of abbreviation regularity may always be held. 

[0065] In addition, since it collides with the front face of the gate electrode 26 with which the polar ion 
of the plus which exists in atmospheric air is formed in the front face of the ion write head 16 of the 
electric field between the gate electrode 26 and the latent-image support 28, and potential is [ area ] 
large subtracted most, the probability which carries out the spatter of the electron emission section 22,. 
and is exhausted is very small, and the electron emission section 22 can hold the function continued and 
stabilized at the long period of time. 

[0066] Moreover, since the rate which ion moves is proportional to the magnitude of electric field, it is 
desirable to consider as high electric field within limits which do not carry out dielectric breakdown. 
[0067] Below, a current required for electrostatic latent-image formation is explained. 
[0068] The potential of the electrostatic latent image formed in the front face of said latent-image 
support 28 is decided by the ratio of the electrostatic capacity of the dielectric layer 30 of the ion or 
electronic charge which reaches the latent-image support 28, and the latent-image support 28. Here, 
when thickness of the dielectric layer 30 of the latent-image support 28 is set to 20 micrometers and the 
dielectric constant is set to 2.5, it is 2 1cm. The electrostatic capacity of a hit is set to 1 10.7pF. The 
charges taken to electrify the dielectric layer 30 of this latent-image support 28 from OV to -500V are 
55.35nC(s). When width of face of the image recording of the latent-image support 28 is made to 
210mm and a process rate is made into 100 mm/s, a current required of the ion write head 16 whole is 
1 1 .62microA. The number of pixels at the time of setting the die length of the printing section to 210mm 
becomes 2480 pieces in 300DPI, becomes 3307 pieces in 400DPI, and the average current per electrode 
21 according to each serves as 4.69nA(s) in 300DPI, and it serves as 3.51nA(s) in 400DPI. 
[0069] When magnitude of said individual electrode 21 is made into the diameter of 30 micrometers, the 
area is 7.07x10 to 6 cm2. Current density is 497microA/cm2 in 663microA/cm2 and 400DPI at 300DPI. 
It becomes. And 100 mA/cm2 in the case of operating the individual electrode 21 in a vacuum in respect 
of current density Although it is quite small, it is equivalent level when it takes that ion or electrons are 
scattered about in atmospheric air, and mobility falls into consideration. The magnitude of this 
individual electrode 21 is restricted by current density and the dimensional accuracy by the processing 
technique. 

[0070] Below, the tone reproduction at the time of using a liquid phenomenon is explained. 

[0071] As for the tone reproduction at the time of using a liquid phenomenon, the resolution of the ion 
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write head 16 serves as a determinant. The diameter of 30 micrometers and the gate electrode 26 is set to 
20 micrometers for the diameter of the individual electrode 21 5 the minimum of the magnitude of an 
electrostatic latent image is set to 7 micrometers, the upper limit of the magnitude of an electrostatic 
latent image serves as 84.67-micrometer angle in 300DPI, and the ion write head 16 in this example 
serves as 63.5-micrometer angle in 400DPL And dot area in case the diameter of an electrostatic latent 
image is 7 micrometers is 2 38.5 micrometers. Becoming, an area of 1 pixel of each resolution is 2 4032 
micrometers in 2 and 400DPI 7069 micrometers at 300DPI. It becomes, and it can become 1 83.6 times 
in 300DPI, it can become 104.7 times in 400DPI, and surface ratio can be made without a dither into 
outline 128 gradation (7 bits) extent. Furthermore, each color 256 gradation (8 bits) 1,670,000 color 
specification is possible by the dither of a 2-4-pixel unit. 

[0072] Below, the tone reproduction of a using-dry developing case is explained. 
[0073] As for the tone reproduction at the time of using dry developing, the particle size of a toner 
serves as a determinant. Whenever [ by the current grinding method / high image ], a typical particle size 
of a toner is about 7 micrometers, and the minimum of the magnitude of an electrostatic latent image is 
set to about 14 micrometers. The dot area in this case is 2 153.9 micrometers. The surface ratio of an 
electrostatic latent image becomes 45.9 times in 300DPI, and becomes 26.2 times in 400DPI, and 
processing of a dither becomes unnecessary when the printing concentration of each pixel is larger than 
the minimum value determined by the above-mentioned surface ratio, since the linearity of the 
magnitude of an electrostatic latent image is high. Moreover, when printing concentration is smaller than 
the minimum value of the above-mentioned surface ratio, in order to obtain a gradation rendering with a 
color [ each ] of 8 bits, it is good to use the dither of 9 dots of 3x3, and the matrix of the 1 6-dot unit of 
4x4. 

[0074] Below, the resolution in ion writing is explained. 

[0075] According to the printer using the ion write head 16 of this example, it can reappear without 8-bit 
(256 gradation's) a total of 1,670,000 colors' almost using a dither for three primary colors respectively, 
and resolution of an image can be made into the level near a photograph or a sublimation mold. 
[0076] In the case of the image of the bit map of a color, there will be few pixels of a great portion of 
data because of a limit of amount of information than the number of pixels of the image constituted by 
the ion write head 1 6, and it will expand with software, and will print. As the typical number of pixels, 
640 dots wide, the length of 480 dots, and the amount of information of 24 bits (1 ,670,000 colors) 
become 900 K bytes, when not compressing data. The resolution in the case of printing the image in 
8cm wide and 6cm long magnitude is set to mm in 8 dots (about 200 DPI) /. It is possible to acquire the 
300 - 400DPI ****** as the usual page printer with the same resolution and repeatability faithful except 
when printing an image with high resolution specially. 

[0077] Moreover, according to the printer using the ion write head 16 of this example, although 
overwhelmingly excelled to the electrophotography method etc. in the repeatability of concentration 
gradation, in printing of an alphabetic character without gradation, the resolution of a print head 
becomes the factor which determines image quality. Although the resolution of the direction (main 
scanning direction) where the pixel of the line head as a print head is located in a line is decided by 
resolution of a print head The number of the individual electrodes 21 used as the number of the pixels in 
the ion write head 16 of this example It is easy to make it subdivide to the direction (the direction of 
vertical scanning) to which the latent-image support 28 or a printing medium moves (increment). In 
printing of an alphabetic character, the notch of the edge of the printed alphabetic character can be made 
smooth by making the number of the individual electrodes 21 in the ion write head 16 increase, and 
making resolution high. 

[0078] Therefore, while the ion write head 1 6 of this example can make electrostatic latent-image 
formation generate the ion of only a complement on real time unlike the conventional ion write heads 1 
and la by the corona discharge and high frequency discharge using high tension, integration of the 
actuation circuit 3 1 becomes easy, and while the price can miniaturize and fall certainly, resolution can 
be raised certainly. 

[0079] Drawing 8 shows the 2nd example of the ion write head concerning this invention from drawing 
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5 , drawing 5 is drawing of longitudinal section showing the configuration of an important section, 
drawing 6 is a gate electrode and the top view which excluded the insulating layer, drawing 7 is the 
sectional side elevation of drawing 6 , and drawing 8 is the circuit diagram showing an actuation circuit. 
[0080] Ion write head 1 6a of this example is taken as the configuration which carried out grouping of the 
individual electrode 21 while the individual electrode 21 of said 1st example serves as the function of 
the heater layer 19. 

[0081] As shown in drawing 5 , the heating individual electrode layer 42 of the predetermined 
configuration for making the heater layer 1 9 and the individual electrode 2 1 of the 1 st example which 
the heat insulating layer 1 8 is arranged on the substrate 1 7, and mentioned above ion write head 1 6a of 
this example in the top face of this heat insulating layer 1 8 serve a double purpose is arranged. And the 
conductive layer 23 is arranged in the top face of the heating individual electrode layer 42. Furthermore, 
the heating individual electrode layer 42 and the conductive layer 23 are etched into the same 
predetermined configuration. Moreover, the position of the conductive layer 23 on the heating individual 
electrode layer 42 is removed by etching etc., and, thereby, the heating unit 24 on which generation of 
heat of the heating individual electrode layer 42 is centralized to the electron emission section 22, and 
individual electrode 21a called the cathode electrode corresponding to resolution (pixel number) are 
formed. This individual electrode 21a is made into magnitude with a diameter of about 30 micrometers, 
and as shown in drawing 5 and drawing 6 , alignment arrangement is carried out at the longitudinal 
direction (the print width direction) at the shape of a single tier. And the electron emission section 22 
which may emit the electron for generating a charged particle (ion) is arranged in the top face of 
electrode 21 according to each a. Moreover, on the heat insulating layer 18, it centered on each electron 
emission section 22, for example, the gate electrode 26 which has the circular opening 25 with a 
diameter of about 20 micrometers is arranged through the insulating layer 27 of proper thickness, and it 
is formed in abbreviation plate-like as a whole. 

[0082] As a raw material of said heating individual electrode layer 42, platinum, a tantalum, 
molybdenum, a tungsten, etc. are suitable. 

[0083] That is, in ion write head 16a of this example, while the part which is not covered with the 
conductive layer 23 of the heating individual electrode layer 42 is set to individual electrode 21a, it is set 
to heating unit 24a for heating each electron emission section 22, and it has the composition that the 
electron emission section 22 is directly formed on individual electrode 21a. Moreover, as shown in 
drawing 6 , grouping of the heating individual electrode layer 42 in this example is carried out so that 
four individual electrode 21a may become 1 set. It is not especially limited to the number of individual 
electrode 21a of this example that what is necessary is for resolution, a design concept, etc. of ion write 
head 16a just to determine the number of individual electrode 21a in this 1 group. 

[0084] As shown in drawing 8 , actuation circuit 3 lof ion write head 16a of this example a is constituted 
so that time sharing of the electrode 2 1 according to each a may be carried out and it may be heated, and 
the power source VH for heating is connected to electrode 21 according to each a through the DC/DC 
conversion circuit 43 of an insulating mold, and the heater change-over circuit 44 as a switch for the 
on/off of every electrode 21 according to each a. And the heater change-over signal 46 which carries out 
on/off of the heater change-over circuit 44 through the photo coupler 45 corresponding to electrode 
21 according to each a is inputted into the heater change-over circuit 44. Other configurations are the 
same as that of the actuation circuit 31 of the 1st example mentioned above. 

[0085] By considering as such a configuration, this example By considering as the configuration which 
forms the electronic radiator 22 directly on individual electrode 21a which served as the heating unit 24, 
while doing so the same effectiveness as the 1 st example mentioned above While a production process 
can be simplified, being able to reduce the number of production processes and being able to reduce an 
economic burden certainly Since a miniaturization can be attained and (the amount of accumulation) can 
be made small for heat capacity, the responsibility over a temperature change can be raised and heating 
time for the electron emission section 22 to emit an electron can be shortened. Moreover, since the 
medium insulating layer 20 in the 1 st example can be excluded, there is no temperature gradient and the 
utilization effectiveness of heat can be raised certainly. 
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[0086] Drawing 1 1 is the top view showing the configuration of the important section which excluded 
the gate electrode and the insulating layer, drawing 13 shows the 3rd example of the ion write head 
concerning this invention from drawing 9 , drawing 9 is drawing of longitudinal section showing the 
configuration of an important section, drawing 10 is the top view of drawing 9 , and drawing 13 is 
[ drawing 12 is the sectional side elevation of drawing 11 , and ] the circuit diagram showing an 
actuation circuit. 

[0087] Ion write head 16b of this example is taken as the configuration which divided the gate electrode 
26 so that it might correspond to electrode 21 according to each a of said 2nd example. 
[0088] Gate electrode 26a divided by the insulating layer 27 is arranged, and as shown in drawing 12 
from drawing 9 , ion write head 16b of this example is formed so that the configuration of the heating 
individual electrode layer 42 may also correspond to gate electrode 26a, so that it may correspond to 
electrode 21 according to each a formed in the heating individual electrode layer 42. Other 
configurations are the same as that of ion write head 16a of the 2nd example mentioned above. 
[0089] As shown in drawing 13 , while time sharing of the actuation circuit 31 of ion write head 16b of 
this example b is carried out and it heats each gate electrode 26a, it is constituted so that electrode 
2 1 according to each a may be heated for every group, and the power source VL for latent-image writing 
is connected to each date electrode 26a through the gate change-over circuit 47 as a switch for the on/off 
of each gate electrode 26a of every. He is trying for this gate change-over circuit 47 to operate with the 
gate change-over signal 48. Moreover, the power source VH for heating is connected to individual 
electrode 21a by which grouping was carried out per four pieces through the DC/DC conversion circuit 
43 of an insulating mold. Other configurations are the same as that of actuation circuit 31a of the 2nd 
example mentioned above. 

[0090] This example can do so the same effectiveness as the 2nd example mentioned above by 
considering as such a configuration. 

[0091] Below, drawing 18 explains the structure of holding uniformly the distance G of the gate 
electrode 26A (a sign names generically the gate electrodes 26 and 26a) and the latent-image support 28 
of each ion write head 16A (a sign names generically the ion write heads 16, 16a, and 16b) of this 
example, from drawing 14 . 

[0092] Drawing 14 shows the 1st example of the structure of holding uniformly the gate electrode of the 
ion write head, and the distance of latent-image support. 

[0093] This example uses for a front face the dielectric drum 49 which has a dielectric layer 30 as latent- 
image support 28. 

[0094] In this example, the proper contact rollers 50 and 50 are arranged in the both ends of the 
longitudinal direction which is the print width direction of ion write head 16 A, and the dielectric drum 
49 is arranged through these contact rollers 50 and 50. And they are contacted with the front face of the 
dielectric drum 49 while they are arranged free [ a revolution ], as each contact rollers 50 and 50 avoid 
the printing area of the front face of the dielectric drum 49. furthermore, the proper pressurization 
contacted with the support frame which ion write head 1 6A is supported free [ migration in the direction 
of the normal of the front face of the dielectric drum 49 ], and was arranged in the tooth back of ion 
write head 1 6A, and which is not illustrated — it enables it to hold a predetermined distance (spacing) to 
the front face of the dielectric drum 49 with the thrust of a spring 5 1 In addition, contact pressure of 
each contact roller 50 may be made small, and the printing area of the dielectric drum 49 may be made 
to contact. 

[0095] Drawing 15 shows the 2nd example of the structure of holding uniformly the gate electrode of 
the ion write head, and the distance of latent-image support. 

[0096] In this example, like the 1st example shown in drawing 14 , the contact roller 50 is not arranged 
in ion write head 16A, but the desired blade 52 as a cleaning means which makes the dielectric drum 49 
at clarification the lower part of ion write head 16A is arranged instead. And the proper waste toner 
receptacle 53 is arranged at the lower part of a blade 52. Moreover, he is trying to touch the dielectric 
drum 49 with the record media 55, such as a form, in imprint / fixation section 54 caudad shown in 
drawing 15 . 
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[0097] By such configuration as well as the 1st example which is shown in drawing 14 and which was 
mentioned above, the distance of the gate electrode 27A and the latent-image support 28 of ion write 
head 16A can be held uniformly. 

[0098] Drawing 16 shows the 3rd example of the structure of holding uniformly the gate electrode of the 
ion write head, and the distance of latent-image support, (a) is a perspective view and (b) is drawing of 
longitudinal section. 

[0099] The dielectric belt 56 of the shape of an endless belt which has flexibility as latent-image support 
28 is used for this example. 

[0100] The proper belt attachment component 57 is arranged in ion write head 16A, the dielectric belt 56 
is positioned to ion write head 16A, and the distance of gate electrode 26A which ion write head 16A 
does not illustrate, and the front face of the dielectric belt 56 is made to ** uniformly in this example. In 
this case, it is important to set thickness of the dielectric belt 56 constant. 

[0101] Since the location of ion write head 16A is easily fixable as compared with the configuration 
using the dielectric drum 49 shown in drawing 14 and drawing 15 according to such a configuration, it is 
advantageous when holding uniformly the distance of the gate electrode 27A and the latent-image 
support 28 of ion write head 16A. 

[0102] Drawing 17 shows the 4th example of the structure of holding uniformly the gate electrode of the 
ion write head, and the distance of latent-image support. 

[0103] This example uses the dielectric belt 56 as latent-image support 28 like the 3rd example shown in 
drawing 16 . 

[0104] It pushes against the belt attachment component 57a side which arranged the front face of the 
dielectric belt 56 so that the front face of ion write head 16A might be covered, and distance is made to 
hold uniformly in this example. And it forms in belt attachment component 57a of this example by the 
insulating layer 59 which consists of a proper insulator so that the electrostatic latent image formed in 
the front face of the dielectric belt 56 in the downstream front face 58 of ion write head 16A may not be 
disturbed. In addition, while making the downstream front face 58 of ion write head 16A not contact the 
front face of the dielectric belt 56, the conductive layer 61 which becomes the inlet face 60 of ion write 
head 16A from a conductive ingredient is formed, and it may be made to discharge the dielectric belt 56. 

[0105] Drawing 18 shows the 5th example of the structure of holding uniformly the gate electrode of the 
ion write head, and the distance of latent-image support. 

[0106] This example makes the structure of the 4th example shown in drawing 17 inject a fluid (air) 
toward the dielectric belt 56 from the front face of ion write head 16 A, and it is made to surface the 
dielectric belt 56 in fixed height from the front face of ion write head 16A. 

[0107] In this example, it prepares in each [ the proper orifice 63 for maintaining the balance of the flow 
rate of the air which flows each nozzle 62 while forming two or more nozzles 62 is connected / each / 
front face / of head attachment component 55a / at each nozzle 62 ] passage 64, and supply of 
application-of-pressure air is enabled to each passage 64. In addition, the flying height to ion write head 
16A of the dielectric belt 56 is good to be referred to as about 50 micrometers. 
[0108] According to such a configuration, the dielectric belt 56 is not influenced of the conductive 
existence of the front face of ion write head 16A in order not to contact ion write head 16 A. Moreover, 
since the toner which adheres to the front face of the dielectric belt 56 with the pressure of air and which 
is not illustrated can be eliminated outside, the inconvenience that a toner adheres to the electron 
emission section can also be prevented certainly. 

[0109] Below, drawing 2 1 explains the printer which used ion write head 16A of this example from 
drawing 19 . 

[0110] Drawing 1 9 shows the 1 st example of the printer concerning this invention. 
[0111] The dielectric drum 49 is used for the printer 65 of this example as latent-image support 28. 
[0112] As shown in drawing 19 , the printer 65 of this example The dielectric drum 49 is arranged free 
[ a revolution ] by the clockwise rotation shown by the arrow head in drawing 19 . Ion write head 16A 
as latent-image means forming which forms in the perimeter of this dielectric drum 49 clockwise the 
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electrostatic latent image corresponding to the image of the request which is not illustrated on the 
dielectric drum 49 from the upper part in drawing 19 , The proper development counter 66 as a 
development means to develop with the toner which does not illustrate an electrostatic latent image, The 
application-of-pressure roller 67 as an imprint fixation means by which it is established while imprinting 
the electrostatic latent image which the toner developed on the record media 55, such as a form, The 
cleaner 69 which has the proper metal blade 68 as a cleaning means which makes the dielectric drum 49 
clarification, and proper AC electric discharge machine 70 as an electric discharge means to remove the 
electrification condition of the dielectric drum 49 are arranged in order, and are formed. 
[0113] The toner (not shown) of the same plus electrification as the normal development using the photo 
conductor of minus electrification is used for said development counter 66, and it is used especially for 
the sleeve 71 of a development counter 66 with touch-down potential, without applying bias voltage. 
[0114] Moreover, an imprint and fixation make the contact force of a request of the application-of- 
pressure roller 67 have and contact the dielectric drum 49, and push a record medium 55 against the 
dielectric drum 49, and the pressure of said contact pressure performs them simultaneously. While 
fixation becomes possible by this, without using a heat fixing assembly and decreasing power 
consumption, warm-up time can be made unnecessary. 

[0115] Moreover, although the blade (not shown) of the cleaner used for the conventional 
electrophotography is made into the product made of rubber since a photo conductor (not shown) tends 
to get damaged, since the blade 68 of the cleaner 69 of the printer 65 of this example has the high 
reinforcement of the dielectric drum 49, a metal thing can be used for it, and it can raise the precision of 
a blade 68, and endurance certainly. And for electric discharge of the dielectric drum 49, AC electric 
discharge machine 70 can neutralize the charge of the front face of the dielectric drum 49 efficiently 
using the ion of the amphipathy of plus and minus. 

[01 16] According to the printer 65 of this example which consists of such a configuration, while being 
able to obtain a high-definition quality of printed character with the conjointly very high repeatability of 
gradation with the effectiveness of ion write head 1 6A mentioned above, it can use for various 
applications. 

[0117] Drawing 20 shows the 2nd example of the printer using the head concerning this invention. 
[01 18] The dielectric belt 56 is used for printer 65a of this example as latent-image support 28. 
[0119] as shown in drawing 20 , while being supported free [ a revolution ] in printer 65a of this 
example — up and down — alienation — two rollers 72 and 73 made into the condition are arranged, 
either of the rollers 72 and 73 is used as a drive roll, and another side is considered as the follower roll. 
And as the peripheral face of each roller 72 and 73 is contacted, the dielectric belt 56 is wound. 
Furthermore, transit of the dielectric belt 56 in the direction shown by the arrow head in drawing 20 with 
said each rollers 72 and 73 is enabled. 

[0120] Ion write head 16A as latent-image means forming which forms in the method of the lower left 
of said dielectric belt 56 the electrostatic latent image corresponding to the image of the request which is 
not illustrated is arranged. And the proper development counter 66 as a development means to develop 
to the method of the lower right of the dielectric belt 56 with the toner which does not illustrate an 
electrostatic latent image is arranged. Furthermore, the proper cleaner 69 as a cleaning means which 
carries out clarification of the dielectric belt 56 is arranged at the up left of the dielectric belt 56. 
Moreover, between ion write head 16A and a cleaner 69, proper AC electric discharge machine 70 as an 
electric discharge means to remove the electrification condition of the front face of the dielectric belt 56 
as it counters with the dielectric belt 56 is arranged. 

[0121] The ion generator 74 as electrostatic image transfer which imprints the electrostatic latent image 
which the horizontal left shown by the arrow head in drawing 20 developed with the toner through the 
record medium 55 whose transit was enabled on a record medium is arranged in the upper part of said 
dielectric belt 56. This ion generator 74 is made into the structure of having the same electron emission 
section 22 as ion write head 16A. 

[0122] Moreover, the fixing roller 75 as a fixation means to fix a toner to a record medium 55 according 
to an operation of heat, and the application-of-pressure roller 76 which has elasticity enable pinching of 
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a record medium 55, and is arranged at the transit direction downstream of a record medium 55. 
[0123] According to printer 65a of this example which consists of such a configuration, the same 
effectiveness as the printer 65 of the 1st example mentioned above is done so. And the structure of the 
ion generator 74 used for the electrostatic image transfer of this example does not have the need for 
image formation, and since there are also few homogeneous demands of a current, the number of the 
electron emission sections 22 can be reduced, or it can enlarge distance between the ion generator 74 
and the dielectric belt 56. Furthermore, since the toner to a record medium 55 is established with a fixing 
roller 75 and the application-of-pressure roller 76, generating of the gloss of the record medium 55 by 
crushing the record medium 55 and toner at the time of using the application-of-pressure roller 67 of the 
printer 65 of the 1st example mentioned above by the high pressure and a toner can be prevented 
certainly, and a more nearly high-definition quality of printed character can be obtained. Moreover, 
since the ion generator 74 has the high consistency of the generated ion compared with the generating 
means of other ion, such as corotron which is not illustrated, an imprint field is limited, and the ion 
generator 74 can prevent degradation of the image by imprint certainly while miniaturizing like ion 
write head 16A and being able to operate it with a low battery and a low power/Furthermore, the ion 
generator 74 is the same polarity as ion write head 16A, and since it can be made to operate with few 
currents, the power source of the actuation circuit which ion write head 16A does not illustrate can be 
shared. This can decrease an economic burden certainly while being able to attain certainly the 
miniaturization of the actuation circuit of the whole printer 65a, equipment (not shown), etc. 
[0124] Drawing 2 1 shows other examples of the printer which used the dielectric belt as latent-image 
support. 

[0125] The ion generator 74 as electrostatic image transfer which imprints the electrostatic latent image 
which the toner developed like printer 65a of the 2nd example mentioned above in printer 65b of this 
example on a record medium 55 is not arranged. As an imprint fixation means fixed while imprinting a 
toner to a record medium 55 instead, as a fixing roller 75 and the application-of-pressure roller 76 pinch 
dielectric belt 56a formed with heat-resistant raw materials, such as polyimide, they are arranged. This 
fixing roller 75 caudad Two rollers 72 and 73 are arranged at parallel at right and left, and as said 
dielectric belt 56a contacts each peripheral face of said fixing roller 75 and two rollers 72 and 73, it is 
wound around it. 

[0126] Ion write head 16A as latent-image means forming which forms in the lower part of said 
dielectric belt 56a the electrostatic latent image corresponding to the image of the request which is not 
illustrated is arranged, and the proper development counter 66 as a development means to develop to the 
method of the lower right of dielectric belt 56a with the toner which does not illustrate said electrostatic 
latent image is arranged. Furthermore, the proper cleaner 69 as a cleaning means which makes dielectric 
belt 56a clarification is arranged at the method of the lower left of dielectric belt 56a, and proper AC 
electric discharge machine 70 as an electric discharge means to remove the electrification condition of 
dielectric belt 56a as the upper part is countered with dielectric belt 56a is arranged. 
[0127] While doing so the same effectiveness as printer 65a of the 2nd example mentioned above 
according to printer 65b of this example which consists of such a configuration, **** of the image at the 
time of an imprint can be prevented more certainly, and a more nearly high-definition quality of printed 
character can be obtained, and a miniaturization can be attained easily. In addition, the heater element of 
a single dimension like a thermal head or a 2-dimensional heating element can also be used instead of a 
fixing roller 75. 

[0128] Moreover, this invention is not limited to said each example, and the combination of said each 
ion write heads 1 6, 1 6a, and 1 6b, said individual electrodes 2 1 and 21a, and each of said actuation 
circuits 31,31a, and 3 1 b can be chosen from the thing of various kinds of combination that what is 
necessary is for a design concept just to determine. 

[0129] This invention is not limited to said each example, and can be changed further again if needed. 
[0130] 

[Effect of the Invention] Thus, according to the ion write head of this invention, since ion is generated 
by the principle of thermionic emission, ion can be generated in low energy. Moreover, in order not to 
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use corona discharge for generating of ion, there is no generating of ozone. Moreover, since the 
magnitude of the ionic current which contributes to writing is controllable only by controlling the 
electric field applied between a gate electrode, an individual electrode and an individual electrode, and 
latent-image support, the magnitude of the toner image formed is changed to many stairways, and the 
extremely excellent effectiveness, like a multi-tone print can be performed easily is done so. 

[Translation done.] 
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TECHNICAL FIELD 



[Industrial Application] This invention relates to the suitable ion write head for the electrostatic 
recording equipment which the charged particle corresponding to an image is made to adhere selectively 
from the exterior, and forms an electrostatic latent image on the latent-image support constituted with a 
dielectric. 



[Translation done.] 
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PRIOR ART 



[Description of the Prior Art] While the mechanical reinforcement of latent-image support is high in 
recent years as compared with the photo conductor used as latent-image support in the conventional 
electrophotography method and using the latent-image support formed with the dielectric which is 
excellent also in the stability over temperature or a repeat At high speed, the printer of the ion write-in 
formula which forms an electrostatic latent image using a charged particle (ion) instead of the 
conventional light has dramatically much printing number of sheets, and is used abundantly at few [ the 
frequency of a maintenance ] business-use high-speed printers etc. And since control of latent-image 
potential is easy as compared with the printer of the electrophotography method which used the photo 
conductor, by controlling the coating weight of developers, such as a toner, the printer of an ion write-in 
formula is suitable for printing which has concentration gradation, and suitable for the full color printer 
than to which greater importance is attached to the repeatability of concentration gradation. 
[0003] Hereafter, such the conventional ion write head is explained. 

[0004] Drawing 22 shows an example of the conventional ion write head, (a) is the perspective view 
showing the whole configuration, and (c) is [ (b) is drawing of longitudinal section showing the 
configuration of an important section, and ] the explanatory view showing the arrangement condition of 
a line electrode and a finger electrode. 

[0005] As shown in (a) of drawing 22 , the screen electrode 2 is formed on the surface of one side, two 
or more openings 3 are arranged and formed in the front face serrate, and the conventional ion write 
head la is made abbreviation plate-like as a whole. And as shown in (b) of drawing 22 , the screen 
electrode 2, the finger electrode 4 with opening 3, and the line electrode 5 are arranged through the 
insulating layer 6 which consists of a desired dielectric, respectively. Moreover, as shown in (c) of 
drawing 22 , the opening 3 of the finger electrode 4 and the line electrode 5 are arranged in the shape of 
a matrix. And as shown in (b) of drawing 22 , each opening 3 is arranged in it as ion write head la 
counters the latent-image support 7. 

[0006] In such conventional ion write head la, by the actuation circuit of the request which is not 
illustrated between the finger electrode 4 and the line electrode 5, the frequency of 1MHz and about 
[ electrical-potential-difference lkV ] high-frequency voltage are impressed, and the ion 8 ((b) of 
drawing 22 ) as a charged particle by discharge is generated in the atmospheric air of the circumference 
of the finger electrode 4. Moreover, as shown in (c) of drawing 22 , two or more line electrodes 5 are 
formed, and high-frequency voltage is impressed to one of them one by one. And the direct current 
voltage of -600V is impressed to the screen electrode 2, and the electrical potential difference of -400V 
is impressed to the finger electrode 4 at the time of -700V and printing at the time of standby. 
Furthermore, pulse width at the time of printing is made about [ 20micro ] into S, and for example, it 
generated in the atmospheric air of the circumference of the finger electrode 4, the polar ion 8 of minus 
is controlled by the screen electrode 2, and it is made to collide with the latent-image support 7 through 
opening 3, as shown in (b) of drawing 22 . 

[0007] Said latent-image support 7 is used as the so-called dielectric drum 1 1 on which the desired 
dielectric layer 10 was formed in the front face of the metal drum 9 as shown in (b) of drawing 22 , and 
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said metal drum 9 is grounded. And as mentioned above, the electrostatic latent image corresponding to 
the image of the request which is not illustrated is formed in the front face of the dielectric drum 1 1 by 
making the polar ion 8 of minus as a charged particle collide with the front face of the dielectric drum 
11. 

[0008] The conventional ion write head 1 b of other examples is shown, in this conventional ion write 
head lb, corotron 12 is used for generating of the ion 8 as a charged particle, the control electrodes 14 
and 14 of two sheets which have two or more desired openings 13 in that front face are arranged, and 
drawing 23 is driven by the proper actuation circuit 15. And it is controlled whether the ion 8 8 
generated in corotron 12, for example, the ion of a plus polarity, makes it reach from opening 13 to the 
latent-image support 7 with the polarity of the electrical potential difference applied among the control 
electrodes 14 and 14 of two sheets. Moreover, distance between the control electrodes 14 and 14 of two 
sheets is set to about 100 micrometers, and the diameter of opening 13 is set to about 200 micrometers. 
Furthermore, resolution of ion write head lb is carried out in about 8 dots/mm. Moreover, said opening 
13 is arranged by serrate like the opening 3 of head la shown in (a) of drawing 22 mentioned above. 
[0009] 
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EFFECT OF THE INVENTION 



[Effect of the Invention] Thus, according to the ion write head of this invention, since ion is generated 
by the principle of thermionic emission, ion can be generated in low energy. Moreover, in order not to 
use corona discharge for generating of ion, there is no generating of ozone. Moreover, since the 
magnitude of the ionic current which contributes to writing is controllable only by controlling the 
electric field applied between a gate electrode, an individual electrode and an individual electrode, and 
latent-image support, the magnitude of the toner image formed is changed to many stairways, and the 
extremely excellent effectiveness, like a multi-tone print can be performed easily is done so. 
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TECHNICAL PROBLEM 



[Problem(s) to be Solved by the Invention] However, in the conventional ion write head 1 (a sign names 
generically the conventional ion write heads la and lb) mentioned above, since it is impossible to make 
latent-image formation generate the ion 8 of only a complement on real time, a lot of ion 8 is always 
generated, the part is drawn on the latent-image support 7 by the screen electrode 2 or the control 
electrode 14 of two sheets, and 14 grades, and an electrostatic latent image is formed. For this reason, 
the utilization effectiveness of the generated ion 8 was low, and there were various troubles of 
processing of the ozone generated simultaneously with ion 8, buildup of power consumption, 
enlargement of a head 1, enlargement, formation of an expensive rank of the actuation circuit 15 for 
control electrodes that controls high tension, etc. 

[00 1 0] Moreover, in the conventional ion write head 1 , there was a trouble that the minimum of the 
magnitude of the openings 3 and 13 which ion 8 passes had constraint. One of the constraint of this is 
for enlarging utilization effectiveness of the generated ion 8, 1 hear that another must make the process 
tolerance and isolation voltage of the screen electrode 2 which impresses high tension, or a control 
electrode 14 hold, and there is. 

[001 1] That is, the trouble of using the screen electrode 2 or control electrode 14 which has the big 
openings 3 and 1 3 is a point that the diameter of 1 dot of the electrostatic latent image formed when the 
point that the absolute value of control voltage becomes large, and the ion 8 (ionic current) which flows 
toward the latent-image support 7 from the ion write head 1 are extracted does not become small 
enough. In extracting an ionic current, the diameter of an ionic current converges on about [ of the 
diameter of the openings 3 and 13 of control electrodes 2 and 14 / 1 /several ] for the electrical potential 
difference which joins electrodes 2 and 14. For this reason, the diameter of 1 dot of the electrostatic 
latent image formed becomes small compared with an increase or the case where it carries out, about an 
ionic current. However, the potential of the electrostatic latent image at the time of extracting an ionic 
current for the limitation of the rate of focusing serves as an in-between value, and will reproduce 
halftone with potential. 

[0012] Moreover, although the repeatability in the case of area gradation is good when reproducing 
concentration gradation with the coating weight of a toner, the repeatability in the case of concentration 
gradation does not have so good repeatability by factors, such as dispersion in the amount of 
electrifications of a toner. Generally, it is said that the conventional ion write head 1 is excellent in the 
repeatability of concentration gradation compared with other write-in methods. Although the 
repeatability and stability of gradation in case many flow rates of ion 8 go into the field of area gradation 
are excellent if it sees strictly about this repeatability, the tone reproduction at the time of extracting the 
flow rate of ion 8 is inferior compared with the high concentration field. And when not changing but 
reproducing gradation by change of potential, there cannot but be many factors which degrade the grace 
of images, such as dispersion in the coating weight of a toner, at a development process, and the area of 
an electrostatic latent image cannot but become what was inferior to the tone reproduction in area 
gradation as a result, even if formation of an electrostatic latent image is performed to accuracy to an 
input signal. 
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[0013] That magnitude of said openings 3 and 13 cannot be made small has the trouble of the constraint 
on the design of not comparing openings 3 and 13 with the ability of resolution not being raised on a 
straight line. 

[0014] Generally, although the quality of printed character of fixed level can be obtained to the 
repeatability of the binary picture of white and black also in the printer of an electrophotography 
method, the repeatability of an image including halftone is not good. Then, in a current 
electrophotography method, the approach of reproducing halftone in false is in use with the area 
gradation using a dither, and the resolution of printing at the time of using a dither falls substantially 
compared with the resolution in electrostatic latent-image means forming. 

[001 5] The matrix of a typical dither is formed by 4x4 pixels or about 6x6 pixels. The tone reproduction 
in that case becomes 16 steps and 36 steps, and the resolution of the image formed is set to 1/4 or 1/6. 
When thinking a tone reproduction as important, in order to obtain practical resolution, it is necessary to 
form an electrostatic latent image with dramatically high resolution. 

[0016] In the printer using the conventional ion write head 1, since the repeatability of halftone is 
excellent, the rendering of concentration gradation is possible also for not depending on a dither, either. 
Therefore, it has been thought that the trouble that resolution cannot be raised because of a limit of the 
magnitude of openings 3 and 1 3 etc. is suppliable with the repeatability of concentration gradation. That 
is, in the application over which priority is given to a tone reproduction like a photograph, even if 
resolution was low, when the tone reproduction was excellent, repeatability was suppliable, but in the 
application as which high resolution, such as printing of an alphabetic character, is required, though 
some improvements could be made using the tone reproduction, there was a trouble that only the quality 
of printed character which was substantially inferior to the electrophotography method with high 
resolution was obtained. 

[00 1 7] Moreover, it sets to the conventional ion write head 1 . Two or more openings 3 and 1 3 cannot be 
formed in the print width direction in a straight line. Two or more openings 3 and 13 were arranged 
aslant, and when the method which forms the electrostatic latent image of one line in time sharing was 
used, the nonuniformity of a rate was in the latent-image support 7 or the timing of writing shifted to it, 
there was a trouble that the location of an electrostatic latent image shifted and a quality of printed 
character deteriorated substantially. Moreover, a control circuit, the actuation circuit 15, etc. which are 
not illustrated tended to become complicated and expensive by rearrangement of an image, generating of 
timing, etc., ion write head 1 the very thing was enlarged, and there was a trouble that it became difficult 
to keep constant the distance between the ion write head 1 and the latent-image support 7. 
[0018] This invention is made in view of these points, and the trouble in the conventional thing 
mentioned above is conquered, and it is small and aims at offering the ion write head with the high 
utilization effectiveness of ion. 
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MEANS 



[Means for Solving the Problem] In order to attain the object mentioned above the ion write head of this 
invention according to claim 1 Two or more individual electrodes which are the ion write head which a 
charged particle is made to adhere selectively and forms an electrostatic latent image on the latent-image 
support constituted with a dielectric, and were formed on the substrate, The electron emission section 
which may emit the electron for generating a charged particle by being formed on said individual 
electrode and heated, It is characterized by having a heating unit for heating said electron emission 
section, and a gate electrode for accelerating the electron which collaborated with said individual 
electrode and was emitted from said electron emission section. 

[0020] And the ion write head of this invention according to claim 2 is characterized by said individual 
electrode making said heating unit serve a double purpose in claim 1 . 

[0021] Furthermore, the ion write head of this invention according to claim 3 is characterized by 
forming said electron emission section considering a ferroelectric as a subject in claim 1 or claim 2. 
[0022] Moreover, the ion write head of this invention according to claim 4 is characterized by having the 
actuation circuit which makes said heating unit generate heat to predetermined timing in any 1 term of 
claim 1 thru/or claim 3 . 
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OPERATION 



[Function] The ion write head of this invention which consists of a configuration mentioned above By 
generating ion using the so-called principle of thermionic emission, and heating the heating unit formed 
on the substrate Heat the electron emission section, make a thermoelectron emit from here, accelerate by 
the electric field to which this electron is impressed between the gate electrode and the individual 
electrode, and ion is generated. It can be made to be able to move to the front face of latent-image 
support by the electric field to which this ion is impressed between an individual electrode and latent- 
image support, and an electrostatic latent image can be formed in the front face of latent-image support. 
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EXAMPLE 



[Example] Hereafter, the example which shows this invention to a drawing explains. 
[0025] Drawing 3 shows the 1st example of the ion write head concerning this invention from drawing 
1 , drawing 1 is drawing of longitudinal section showing the configuration of an important section, it is a 
cutting top view a part and drawing 2 is a circuit diagram showing the configuration of an important 
section in which drawing 3 shows an actuation circuit. 

[0026] As shown in drawing 1 and drawing 2 , the heat insulating layer 1 8 is arranged on the substrate 
17, and, as for the ion write head 16 of this example, the heater layer 19 is arranged in the top face of 
this heat insulating layer 18. And it is called two or more cathode electrodes which corresponded to 
resolution (pixel number) through the medium insulating layer 20 on the top face of the heater layer 19, 
for example, alignment arrangement of the individual electrode 21 which has the base 77 with a 
diameter of about 30 micrometers is carried out in drawing at the longitudinal direction (the print width 
direction) at the shape of a single tier. Furthermore, the electron emission section 22 which may emit the 
electron for generating a charged particle (ion) is arranged in the top face of the base 77 of the electrode 
2 1 according to each. Moreover, the conductive layer 23 for centralizing generation of heat of the heater 
layer 19 to each electron emission section 22 is arranged in the top face of the heater layer 19 except for 
the part which counters each electron emission section 22. That is, let the part which is not covered with 
the conductive layer 23 corresponding to each electron emission section 22 of the heater layer 1 9 be the 
heating unit 24 for heating each electron emission section 22 in this example. On a substrate 1 7, it 
centered on each electron emission section 22, for example, the gate electrode 26 which has the circular 
opening 25 with a diameter of about 20 micrometers is arranged through the insulating layer 27 of 
proper thickness further again, and it is formed in abbreviation plate-like as a whole. 
[0027] that in which thermal resistance is high and has required mechanical strength and workability as 
a raw material of said substrate 17 — it is — it is — ****ing ~ insulating materials and front faces, such 
as an alumina ceramic and glass, — Si02 etc. ~ various things, such as a silicon substrate which carried 
out the clad with the insulating material, can be chosen. 

[0028] As a raw material of said heat insulating layer 1 8, various things, such as high-melting glass with 
the small heat conductivity, foam glass, a zirconia ceramic, and a silicon dioxide, can be chosen. 
[0029] As a raw material of said heater layer 1 9, various things, such as a tungsten, Nichrome, and 
tantalum nitride, can be chosen. 

[0030] since big electric field are put to the ion added and generated as a raw material of said medium 
insulating layer 20 — Si02 with high insulation performance and stability, and A12 03 etc. ~ it is 
desirable to use the insulating material of an inorganic substance. 

[003 1] It is desirable to use metal raw materials, such as platinum, a tungsten, a tantalum, and 
molybdenum, in consideration of conductivity and workability as a raw material of said individual 
electrode 2 1 . 

[0032] the ferroelectric which has the thermionic-emission operation which emits an electron with 
heating as a raw material of said electron emission section 22, for example, barium titanate, strontium 
titanate, zirconic acid barium, zirconic acid strontium, etc. can be illustrated, and independent [ if 
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needed ] in these — or it can combine and use. 

[0033] As a raw material of said conductive layer 23, it has small electric conductivity and platinum 
high to thermal resistance, a tantalum, a tungsten, molybdenum, etc. are more desirable than the heater 
layer 19. 

[0034] Various things, such as molybdenum and a tantalum, can be chosen as a raw material of said gate 
electrode 26. 

[0035] since heat is added while big electric field are put to the ion added and generated as a raw 
material of said insulating layer 27 ~ transparence with high insulation performance and stability with 
little heat loss or white Si02, and A12 03 etc. « it is desirable to use the insulating material of an 
inorganic substance. 

[0036] Moreover, as a fictitious outline shows to drawing 1 , the latent-image support 28 in which an 
electrostatic latent image is formed as the gate electrode 26 of said ion write head 16 is countered is 
arranged. While the proper dielectric layer 30 is formed in the front face of the desired metal base 29, 
this latent-image support 28 The fixed distance G of about 1 00 micrometers (gap) is separated from said 
gate electrode 26, it is arranged, and migration is made free with constant speed in the direction of 
vertical scanning which intersects perpendicularly to the main scanning direction where said each 
electron emission section 22 is arranged. 

[0037] As shown in drawing 3 , the reference potential is formed when the actuation circuit 31 of the ion 
write head 1 6 of this example grounds the metal base 29 prepared in the opposite hand to the ion write 
head 16 of the latent-image support 28 as a back plate 32. While connecting electrically, let the power 
source VL for latent-image writing to which this actuation circuit 3 1 supplies the polar electrical 
potential difference of minus to the gate electrode 26 be a common electrode [ as opposed to the 
electrode 21 according to each in the gate electrode 26 ]. And each actuation transistor 33 makes the 
gate electrode 26 a reference potential, and the electrode 21 according to each is connected to the power 
source VE for electronic acceleration which impresses the polar electrical potential difference of minus 
to the gate electrode 26 through the current setting-out resistance 34 while connecting with the 
respectively proper actuation transistor 33. Moreover, the power source VH for heating is electrically 
connected to the heater layer 19 through the temperature control section which is not illustrated for 
always controlling the exoergic temperature of a heating unit 24 to fixed temperature. In addition, as for 
the energization of the power source VH for heating to the heater layer 1 9, it is desirable to control by 
the pulse voltage which synchronized with formation of the electrostatic latent image of each pixel 
based on a control command. 

[0038] If said actuation circuit 31 is explained further, the actuation circuit 31 of this example will be 
constituted by the current regulator circuit, and the current of this current regulator circuit will be 
determined as the current setting-out resistance 34 connected to the emitter of each actuation transistor 
33 with the electrical potential difference applied to the base of each actuation transistor 33. And the 
base electrical potential difference of each actuation transistor 33 is impressed by inputting the digital 
signal by which weighting was carried out through the D/A conversion circuit 35 which combined 
resistance with the ladder mold. Furthermore, the input signal over the ion write head 1 6 is made into 
the serial signal 36 in which each has another weight, and is changed into a parallel signal by the shift 
register 37 corresponding to each serial signal 36. Moreover, once this parallel signal is held at latch 38, 
it is outputted to a gate circuit 40 by the latch signal 39, takes ANDO with a strobe signal 41 by the gate 
circuit 40, and is inputted into the D/A conversion circuit 35. This strobe signal 41 is a signal which 
determines the operating time over the gate electrode 26 of the individual electrode 21. 
[0039] That is, the electrode 21 according to each in this example is electrically connected to the 
actuation circuit which is insulated separately and has a constant current characteristic, and the heater 
layer 19 has connected each heating unit 24 to a serial. 

[0040] In addition, power is reducible by considering as the configuration which divides the heater layer 
19 and is made into two or more groups. 

[0041] Below, (j) explains the production process of the ion write head 1 of this example from (a) of 
drawing 4 . 
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[0042] First, sequential membrane formation of the heat insulating layer 1 8 which becomes the top face 
of the abbreviation plate-like proper substrate 1 7 which consists of insulating materials, such as glass, 
from a silicon dioxide, the heater layer 1 9 which consists of tantalum nitride, and the conductive layer 

23 which consists of a tantalum is carried out using the well-known thin film formation approach. And 
etching etc. removes the position of the heater layer 19 and a conductive layer 23 in the same 
configuration, and as shown in (a) of drawing 4 , and (b), the heater layer 19 and a conductive layer 23 
are formed in a predetermined configuration. Subsequently, as etching etc. removes the position of a 
conductive layer 23 and it is shown in (c) of drawing 4 , and (d), the predetermined part of the heater 
layer 1 9 is exposed and a predetermined number corresponding to the number of pixels of heating units 

24 are formed, the next - Si02 from — after forming the becoming medium insulating layer 20 similarly 
using the well-known thin film formation approach, as shown in (e) of drawing 4 , and (f), only the 
predetermined number corresponding to the number of pixels forms the individual electrode 2 1 which 
consists of metals, such as a tantalum, using the well-known thin film formation approach and well- 
known etching, the next - Si02 from — as the becoming insulating layer 27 and the gate electrode 26 
which consists of metals, such as a tantalum, are similarly shown in (g) of drawing 4 , and (h) after 
****** one by one, etching etc. removes the position of the gate electrode 26 and the opening 25 of 
desired magnitude is formed. Subsequently, etching etc. removes the position of an insulating layer 27, 
and as shown in (i) of drawing 4 , the individual electrode 21 located under the opening 25 is exposed. 
By carrying out migration electrodeposition of the electrodeposted liquid which contains a ferroelectric 
on the individual electrode 21 next, and forming an electrodeposited film, the electron emission section 
22 is formed and manufacture of the ion write head is completed. In addition, when forming the electron 
emission section 22, after forming the proper mold release layer (not shown) by the photoresist etc. on 
the gate electrode 26 at the process and forming the electron emission section 26 before forming the 
electron emission section 22, it is good to remove a mold release layer. 

[0043] Below, it explains in more detail about formation of the electron emission section 22 of the ion 
write head 16 of this example. 

[0044] In order to form the electron emission section 22 of this example, the electrodeposted liquid 
which uses a ferroelectric as a principal component is formed first. This electrodeposted liquid grinds 
the ferroelectric powder of perovskite molds, such as barium titanate, to particle-size extent of 1 
micrometer or less with wet grinding, washes it with pure water, and removes impurities, such as a 
barium hydroxide. Next, 1% (wt%) of pure water as an electrolyte and 0.0012% (wt%) of calcium 
chlorides are added to a methanol, and the electrolytic solution is formed. Next, electrodeposted liquid is 
formed by adding the powder of a ferroelectric compound to said electrolytic solution 0.15%. PH of this 
electrodeposted liquid is a little less than seven, and conductivity is 30microS/cm extent. Although the 
ferroelectric compound itself is chemically stable and the solubility to water is small at this time, oxides, 
such as unreacted barium and titanium, react with water, turn into a hydroxide, and dissolve in water, 
and in order to reduce the resistivity of electrodeposted liquid, it is necessary to remove them 
beforehand. Moreover, in electrodeposted liquid, the calcium chloride in the electrolytic solution is 
ionized in calcium ion and a chloride ion, and is incorporated as a calcium hydroxide in the 
electrodeposited film formed. Subsequently, after stirring electrodeposted liquid, by putting for several 
hours, a ferroelectric compound with a large particle size is made to sediment, it removes, and 
manufacture of electrodeposted liquid is completed. 

[0045] An electrodeposited film is formed on [ classified by each ] an electrode 21 by using the 
individual electrode 21 of the ion write head 16 as cathode, applying an about [ 50V ] electrical potential 
difference using the platinum which is hard to ionize to an anode plate, and next, performing migration 
electrodeposition. The current density at the time of this migration electrodeposition is 2 70mA/cm. 
Extent and an electrodeposition rate are good to consider as 1 micrometer/min extent. 
[0046] The electron emission section 22 is formed on [ classified by each ] an electrode 21 by 
performing heat treatment heated at about 200-300 degrees C in atmospheric air for several hours next, 
removing a methanol, and heating in atmospheric air or a vacuum at the temperature of about 600 
degrees C after that for several hours. In addition, the calcium hydroxide incorporated in the 
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electrodeposited film reacts with the carbon dioxide in atmospheric air by heat treatment, a part serves 
as a calcium carbonate, the remainder serves as a calcium oxide, and these lime compounds carry out the 
duty of cement which hardens between the fine particles of a ferroelectric (ferroelectric compound), and 
make firm the electrodeposited film used as the electron emission section 22 formed on [ classified by 
each ] the electrode 2 1 . 

[0047] Next, the ion write head 16 of this example was put into the vacuum tub, the electron emission 
section 22 was heated, and the amount of electron emission (emission) was evaluated. Whenever 
[ stoving temperature ] was gradually made high and the process which emission increases from a 
minute current field was recorded. The emission to each temperature is the same level as the thermionic- 
emission raw material of the oxide covering form of common barium or calcium, and has checked that a 
work function was almost equal. Moreover, when it was made to operate at the temperature for several 
hours, it has checked that the property was stable. 

[0048] Subsequently, when the pressure of a vacuum tub was gradually made high toward the 
atmospheric pressure condition from the vacua and the property in the inside of atmospheric pressure 
was evaluated eventually, it became clear by enlarging the electric field between the individual electrode 
21 and the gate electrode 26 that an electron could be efficiently emitted from the electron emission 
section 22. And the current which can be taken out from the electron emission section 22 was 
proportional to the electric field between the individual electrode 21 and the gate electrode 26, and while 
having a relation in inverse proportion to a distance in the meantime, it became clear that the current 
which can be taken out in atmospheric air was 1/100 to about 1/1000 as compared with the case in a 
vacuum. 

[0049] Below, an operation of the ion write head 16 mentioned above is explained. 
[0050] If the ion write head 1 6 of this example is made to drive and the current of the power source VH 
for heating is energized in the heater layer 19, the heating unit 24 formed in the heater layer 19 will 
generate heat, and generation of heat of this heating unit 24 will heat the individual electrode 21 and the 
electron emission section 22 to predetermined temperature. And the heated electron emission section 22 
emits an electron (thermoelectron) to the space of the outside of the electron emission section 22 by the 
principle of thermionic emission. 

[0051] The electron emitted to the space of the outside of said electron emission section 22 is caught by 
the oxygen molecule in the space between the gate electrode 26 and the latent-image support 28, after 
being accelerated by the electric field formed of the electrical potential difference of the power source 
VE for electronic acceleration impressed between the individual electrode 21 and the gate electrode 26, 
and it becomes oxygen ion, and the polar ion (not shown) of minus as a charged particle is generated. 
This ion moves toward the front face of the latent- image support 28 by the electric field which are 
impressed between the gate electrode 26 and the back plate 32 of the latent-image support 28, and are 
formed of the electrical potential difference of the power source VL for slack latent-image writing. 
[0052] Moreover, the ion write head 16 of this example The electrode 21 according to each is formed in 
the shape of a single tier using a certain thin film formation approach, etching, etc. from the former. 
While being formed by making the upper part electrodeposit the electron emission section 22 and being 
able to form easily the electrode 21 according to each and the electron emission section 22 of 
complicated and detailed structure It can form in the shape of a line, and the resolution of the ion write 
head 16 can be raised easily. 

[0053] Below, generation of ion and migration of ion are explained. 

[0054] In this example, the gap G between the gate electrode 26 and the latent-image support 28 is set to 
100 micrometers, potential of the gate electrode 26 is set to -500--600V to the back plate 32 of the 
latent-image support 28, and the electric field between the gate electrode 26 and the latent-image support 
28 are carried out [ mm ] in 5-6kV /. The value of this electric field is a value of one half extent of the 
sparkover voltage in the atmospheric air in the gap G between the gate electrode 26 and the latent-image 
support 28. 

[0055] Moreover, when an electron is made to emit into atmospheric air by heating the electron 
emission section 22 The mean free path of the oxygen molecule in about 400nm and atmospheric air of 
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the mean free path of the electron in the inside of the air of atmospheric pressure is 64nm. The emitted 
electron is 103-104, while carrying out the drift of the between with a gap [ G ] of 100 micrometers. It 
collides with the gas molecule in time atmospheric air, it is caught by an oxygen molecule and the 
molecule of a steam probable, and the polar ion (02-ion) of minus as a charged particle is generated. At 
this time, about by 2x10 to four, where ion and an electron are mixed, the probability for the electron of 
low energy to be caught by the oxygen molecule serves as an ionic current, arrives at the front face of 
the latent-image support 28, and it gives the polar charge of minus to the front face of the latent-image 
. support 28, and the polar detailed electrostatic latent image of minus is formed in the front face of the 
latent-image support 28. That is, surface potential of the latent-image support 28 of an initial state 
(before an electrostatic latent image is written in) is set to 0V by electric discharge, and the electrostatic 
latent image of the potential which is proportional to the amount of attainment of the polar ion of minus 
of an electron on reception and its front face from the polar ion of the minus which arrived at the front 
face of the latent-image support 28 is formed. Since the ion and electron which arrive at the front face of 
the latent-image support 28 at this time move to line of electric force at parallel, that breadth can be 
disregarded until electrostatic latent-image potential is saturated. The maximum of the potential of this 
electrostatic latent image is saturated with the value near the electrical potential difference of the power 
source VL for latent-image writing. 

[0056] Therefore, the polar ion of the minus which arrived at the front face of the latent-image support 
28 after the potential of an electrostatic latent image was saturated moves to the one where latent-image 
potential is smaller along the front face of the latent-image support 28, and gives a charge to the front 
face of the part. That is, the electrostatic latent image on the latent-image support 28 will spread in 
concentric circular. The breadth of this electrostatic latent image decreases, so that the gap G between 
the gate electrode 26 and the latent-image support 28 is short. 

[0057] The mass of said ion is 5.9x104 of an electron. It is about twice, and passing speed of the ion by 
the electric field between said gate electrodes 26 and back plates 32 of the latent-image support 28 is 
made into 1 00 m/S extent, and the transit time of the ion between said gaps G of 1 00 micrometers 
becomes about [ 1 micro ] S. 

[0058] Here, the time amount which the magnitude of one pixel (dot) will be about 84.67-micrometer 
angle, and the writing of one line will take the resolution of image formation if passing speed (process 
rate) of 300DPI and the latent-image support 28 is made into 100 mm/S is set to 847microS, and since 
the passing speed of ion is fully shorter than the write time of one line, it does not become the failure of 
the writing of an electrostatic latent image. 

[0059] Moreover, when there is little emission from the electron emission section 22, the ionic current 
which the electrical potential difference of the gate electrode 26 is subtracted to the potential of the 
electron emission section 22, and the potential of the part near the opening 25 of the space around the 
electron emission section 22 is subtracted, and becomes from ion and an electron is converged on the 
core of the opening 25 of the gate electrode 26. The convergence rate of the ionic current to the opening 
25 of this gate electrode 26 becomes about 3 times at the maximum. 

[0060] that is, the amount of the ion which concentrates the magnitude of the electrostatic latent image 
formed on the latent-image support 28 on the small diameter which line of electric force reaches when 
there are few amounts of the polar ion of the minus which arrives at the front face of the latent-image 
support 28, and reaches — increasing — ** — the polar potential of minus of the electrostatic latent image 
which is not rises, and the line of electric force which arrives at the front face of the latent-image support 
28 spreads. The area of a breadth electrostatic latent image will be expanded to concentric circular by 
the polar ion of the minus which takes and reaches it on the front face of the latent-image support 28. 
[0061] Therefore, linearity of the area of the electrostatic latent image over the amount of the generated 
ion can be made very high. 

[0062] [ when developing an electrostatic latent image with a toner and considering as a toner image ] 
namely, the linearity of the coating weight of a toner By the case where the area of the electrostatic 
latent image of the case where the potential of an electrostatic latent image has halftone, and fixed 
potential changes Since area gradation can form the electrostatic latent image of a detailed area also in a 
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low printing concentration field and printing by wide range area gradation is attained, the ion write head 
1 6 of this example The high-definition quality of printed character in which the repeatability of 
gradation was extremely excellent compared with the conventional ion write heads 1 and 1 a can be 
obtained. This quality of printed character is excellent also to the quality of printed character of an 
electrophotography method which has the high resolution used for the application as which high 
resolution, such as printing of an alphabetic character, is required. 

[0063] Amplification of the area of said electrostatic latent image does not necessarily break out 
indefinitely, and is restricted to the fixed range according to the amount of the ion which reaches by the 
electric field impressed between the gate electrode 26 and the back plate 32 of the latent-image support 
28. Moreover, the potential of the electrostatic latent image formed is also restricted to the almost fixed 
value near the electrical potential difference impressed between the gate electrode 26 and the back plate 
32 of the latent-image support 28. 

[0064] Although the gap G between said gate electrodes 26 and latent-image support 28 is restricted by 
the precision of the gap G between the gate electrode 26 at the time of making it run the danger and the 
latent-image support 28 of the short circuit by trespass of a toner, and the latent-image support 28, as for 
the gap G between the gate electrode 26 and the latent-image support 28, it is desirable to constitute so 
that the distance G of abbreviation regularity may always be held. 

[0065] In addition, since it collides with the front face of the gate electrode 26 with which the polar ion 
of the plus which exists in atmospheric air is formed in the front face of the ion write head 16 of the 
electric field between the gate electrode 26 and the latent-image support 28, and potential is [ area ] 
large subtracted most, the probability which carries out the spatter of the electron emission section 22, 
and is exhausted is very small, and the electron emission section 22 can hold the function continued and 
stabilized at the long period of time. 

[0066] Moreover, since the rate which ion moves is proportional to the magnitude of electric field, it is 
desirable to consider as high electric field within limits which do not carry out dielectric breakdown. 
[0067] Below, a current required for electrostatic latent-image formation is explained. 
[0068] The potential of the electrostatic latent image formed in the front face of said latent-image 
support 28 is decided by the ratio of the electrostatic capacity of the dielectric layer 30 of the ion or 
electronic charge which reaches the latent-image support 28, and the latent-image support 28. Here, 
when thickness of the dielectric layer 30 of the latent-image support 28 is set to 20 micrometers and the 
dielectric constant is set to 2.5, it is 2 1cm. The electrostatic capacity of a hit is set to 1 10.7pF. The 
charges taken to electrify the dielectric layer 30 of this latent-image support 28 from OV to -500V are 
55.35nC(s). When width of face of the image recording of the latent-image support 28 is made to 
210mm and a process rate is made into 100 mm/s, a current required of the ion write head 16 whole is 
1 1.62microA. The number of pixels at the time of setting the die length of the printing section to 210mm 
becomes 2480 pieces in 300DPI, becomes 3307 pieces in 400DPI, and the average current per electrode 
21 according to each serves as 4.69nA(s) in 300DPI, and it serves as 3.5 lnA(s) in 400DPI. 
[0069] When magnitude of said individual electrode 21 is made into the diameter of 30 micrometers, the 
area is 7.07x10 to 6 cm2. Current density is 497microA/cm2 in 663microA/cm2 and 400DPI at 300DPI. 
It becomes. And 100 mA/cm2 in the case of operating the individual electrode 21 in a vacuum in respect 
of current density Although it is quite small, it is equivalent level when it takes that ion or electrons are 
scattered about in atmospheric air, and mobility falls into consideration. The magnitude of this 
individual electrode 21 is restricted by current density and the dimensional accuracy by the processing 
technique. 

[0070] Below, the tone reproduction at the time of using a liquid phenomenon is explained. 
[0071] As for the tone reproduction at the time of using a liquid phenomenon, the resolution of the ion 
write head 16 serves as a determinant. The diameter of 30 micrometers and the gate electrode 26 is set to 
20 micrometers for the diameter of the individual electrode 21, the minimum of the magnitude of an 
electrostatic latent image is set to 7 micrometers, the upper limit of the magnitude of an electrostatic 
latent image serves as 84.67-micrometer angle in 300DPI, and the ion write head 16 in this example 
serves as 63. 5 -micrometer angle in 400DPI. And dot area in case the diameter of an electrostatic latent 
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image is 7 micrometers is 2 38.5 micrometers. Becoming, an area of 1 pixel of each resolution is 2 4032 
micrometers in 2 and 400DPI 7069 micrometers at 300DPI. It becomes, and it can become 183.6 times 
in 300DPI, it can become 104.7 times in 400DPI, and surface ratio can be made without a dither into 
outline 128 gradation (7 bits) extent. Furthermore, each color 256 gradation (8 bits) 1,670,000 color 
specification is possible by the dither of a 2-4-pixel unit. 

[0072] Below, the tone reproduction of a using-dry developing case is explained. 
[0073] As for the tone reproduction at the time of using dry developing, the particle size of a toner 
serves as a determinant. Whenever [ by the current grinding method / high image ], a typical particle size 
of a toner is about 7 micrometers, and the minimum of the magnitude of an electrostatic latent image is 
set to about 14 micrometers. The dot area in this case is 2 153.9 micrometers. The surface ratio of an 
electrostatic latent image becomes 45.9 times in 300DPI, and becomes 26.2 times in 400DPI, and 
processing of a dither becomes unnecessary when the printing concentration of each pixel is larger than 
the minimum value determined by the above-mentioned surface ratio, since the linearity of the 
magnitude of an electrostatic latent image is high. Moreover, when printing concentration is smaller than 
the minimum value of the above-mentioned surface ratio, in order to obtain a gradation rendering with a 
color [ each ] of 8 bits, it is good to use the dither of 9 dots of 3x3, and the matrix of the 16-dot unit of 
4x4. 

[0074] Below, the resolution in ion writing is explained. 

[0075] According to the printer using the ion write head 16 of this example, it can reappear without 8-bit 
(256 gradation's) a total of 1,670,000 colors' almost using a dither for three primary colors respectively, 
and resolution of an image can be made into the level near a photograph or a sublimation mold. 
[0076] In the case of the image of the bit map of a color, there will be few pixels of a great portion of 
data because of a limit of amount of information than the number of pixels of the image constituted by 
the ion write head 16, and it will expand with software, and will print. As the typical number of pixels, 
640 dots wide, the length of 480 dots, and the amount of information of 24 bits (1,670,000 colors) 
become 900 K bytes, when not compressing data. The resolution in the case of printing the image in 
8cm wide and 6cm long magnitude is set to mm in 8 dots (about 200 DPI) /. It is possible to acquire the 
300 - 400DPI ****** as the usual page printer with the same resolution and repeatability faithful except 
when printing an image with high resolution specially. 

[0077] Moreover, according to the printer using the ion write head 16 of this example, although 
overwhelmingly excelled to the electrophotography method etc. in the repeatability of concentration 
gradation, in printing of an alphabetic character without gradation, the resolution of a print head 
becomes the factor which determines image quality. Although the resolution of the direction (main 
scanning direction) where the pixel of the line head as a print head is located in a line is decided by 
resolution of a print head The number of the individual electrodes 21 used as the number of the pixels in 
the ion write head 1 6 of this example It is easy to make it subdivide to the direction (the direction of 
vertical scanning) to which the latent-image support 28 or a printing medium moves (increment). In 
printing of an alphabetic character, the notch of the edge of the printed alphabetic character can be made 
smooth by making the number of the individual electrodes 21 in the ion write head 16 increase, and 
making resolution high. 

[0078] Therefore, while the ion write head 16 of this example can make electrostatic latent-image 
formation generate the ion of only a complement on real time unlike the conventional ion write heads 1 
and 1 a by the corona discharge and high frequency discharge using high tension, integration of the 
actuation circuit 3 1 becomes easy, and while the price can miniaturize and fall certainly, resolution can 
be raised certainly. 

[0079] Drawing 8 shows the 2nd example of the ion write head concerning this invention from drawing 
5 , drawing 5 is drawing of longitudinal section showing the configuration of an important section, 
drawing 6 is a gate electrode and the top view which excluded the insulating layer, drawing 7 is the 
sectional side elevation of drawing 6 , and drawing 8 is the circuit diagram showing an actuation circuit. 
[0080] Ion write head 16a of this example is taken as the configuration which carried out grouping of the 
individual electrode 21 while the individual electrode 21 of said 1st example serves as the function of 
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the heater layer 19. 

[0081] As shown in drawing 5 , the heating individual electrode layer 42 of the predetermined 
configuration for making the heater layer 1 9 and the individual electrode 2 1 of the 1 st example which 
the heat insulating layer 18 is arranged on the substrate 17, and mentioned above ion write head 16a of 
this example in the top face of this heat insulating layer 1 8 serve a double purpose is arranged. And the 
conductive layer 23 is arranged in the top face of the heating individual electrode layer 42. Furthermore, 
the heating individual electrode layer 42 and the conductive layer 23 are etched into the same 
predetermined configuration. Moreover, the position of the conductive layer 23 on the heating individual 
electrode layer 42 is removed by etching etc., and, thereby, the heating unit 24 on which generation of 
heat of the heating individual electrode layer 42 is centralized to the electron emission section 22, and 
individual electrode 21a called the cathode electrode corresponding to resolution (pixel number) are 
formed. This individual electrode 21a is made into magnitude with a diameter of about 30 micrometers, 
and as shown in drawing 5 and drawing 6 , alignment arrangement is carried out at the longitudinal 
direction (the print width direction) at the shape of a single tier. And the electron emission section 22 
which may emit the electron for generating a charged particle (ion) is arranged in the top face of 
electrode 21 according to each a. Moreover, on the heat insulating layer 18, it centered on each electron 
emission section 22, for example, the gate electrode 26 which has the circular opening 25 with a 
diameter of about 20 micrometers is arranged through the insulating layer 27 of proper thickness, and it 
is formed in abbreviation plate-like as a whole. 

[0082] As a raw material of said heating individual electrode layer 42, platinum, a tantalum, 
molybdenum, a tungsten, etc. are suitable. 

[0083] That is, in ion write head 16a of this example, while the part which is not covered with the 
conductive layer 23 of the heating individual electrode layer 42 is set to individual electrode 2 1 a, it is set 
to heating unit 24a for heating each electron emission section 22, and it has the composition that the 
electron emission section 22 is directly formed on individual electrode 21a. Moreover, as shown in 
drawing 6 , grouping of the heating individual electrode layer 42 in this example is carried out so that 
four individual electrode 21a may become 1 set. It is not especially limited to the number of individual 
electrode 21a of this example that what is necessary is for resolution, a design concept, etc. of ion write 
head 16a just to determine the number of individual electrode 21a in this 1 group. 

[0084] As shown in drawing 8 , actuation circuit 31 of ion write head 16a of this example a is constituted 
so that time sharing of the electrode 2 1 according to each a may be carried out and it may be heated, and 
the power source VH for heating is connected to electrode 21 according to each a through the DC/DC 
conversion circuit 43 of an insulating mold, and the heater change-over circuit 44 as a switch for the 
on/off of every electrode 21 according to each a. And the heater change-over signal 46 which carries out 
on/off of the heater change-over circuit 44 through the photo coupler 45 corresponding to electrode 
21 according to each a is inputted into the heater change-over circuit 44. Other configurations are the 
same as that of the actuation circuit 3 1 of the 1 st example mentioned above. 

[0085] By considering as such a configuration, this example By considering as the configuration which 
forms the electronic radiator 22 directly on individual electrode 21a which served as the heating unit 24, 
while doing so the same effectiveness as the 1 st example mentioned above While a production process 
can be simplified, being able to reduce the number of production processes and being able to reduce an 
economic burden certainly Since a miniaturization can be attained and (the amount of accumulation) can 
be made small for heat capacity, the responsibility over a temperature change can be raised and heating 
time for the electron emission section 22 to emit an electron can be shortened. Moreover, since the 
medium insulating layer 20 in the 1 st example can be excluded, there is no temperature gradient and the 
utilization effectiveness of heat can be raised certainly. 

[0086] Drawing 1 1 is the top view showing the configuration of the important section which excluded 
the gate electrode and the insulating layer, drawing 13 shows the 3rd example of the ion write head 
concerning this invention from drawing 9 , drawing 9 is drawing of longitudinal section showing the 
configuration of an important section, drawing 10 is the top view of drawing 9 , and drawing 13 is 
[ drawing 12 is the sectional side elevation of drawing 1 1 , and ] the circuit diagram showing an 
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actuation circuit. 

[0087] Ion write head 16b of this example is taken as the configuration which divided the gate electrode 
26 so that it might correspond to electrode 21 according to each a of said 2nd example. 
[0088] Gate electrode 26a divided by the insulating layer 27 is arranged, and as shown in drawing 12 
from drawing 9 , ion write head 1 6b of this example is formed so that the configuration of the heating 
individual electrode layer 42 may also correspond to gate electrode 26a, so that it may correspond to 
electrode 21 according to each a formed in the heating individual electrode layer 42. Other 
configurations are the same as that of ion write head 16a of the 2nd example mentioned above. 
[0089] As shown in drawing 13 , while time sharing of the actuation circuit 3 lof ion write head 16b of 
this example b is carried out and it heats each gate electrode 26a, it is constituted so that electrode 
2 1 according to each a may be heated for every group, and the power source VL for latent-image writing 
is connected to each date electrode 26a through the gate change-over circuit 47 as a switch for the on/off 
of each gate electrode 26a of every. He is trying for this gate change-over circuit 47 to operate with the 
gate change-over signal 48. Moreover, the power source VH for heating is connected to individual 
electrode 21a by which grouping was carried out per four pieces through the DC/DC conversion circuit 
43 of an insulating mold. Other configurations are the same as that of actuation circuit 31a of the 2nd 
example mentioned above. 

[0090] This example can do so the same effectiveness as the 2nd example mentioned above by 
considering as such a configuration. 

[0091] Below, drawing 18 explains the structure of holding uniformly the distance G of the gate 
electrode 26A (a sign names generically the gate electrodes 26 and 26a) and the latent-image support 28 
of each ion write head 16A (a sign names generically the ion write heads 16, 16a, and 16b) of this 
example, from drawing 14 . 

[0092] Drawing 14 shows the 1st example of the structure of holding uniformly the gate electrode of the 
ion write head, and the distance of latent-image support. 

[0093] This example uses for a front face the dielectric drum 49 which has a dielectric layer 30 as latent- 
image support 28. 

[0094] In this example, the proper contact rollers 50 and 50 are arranged in the both ends of the 
longitudinal direction which is the print width direction of ion write head 16 A, and the dielectric drum 
49 is arranged through these contact rollers 50 and 50. And they are contacted with the front face of the 
dielectric drum 49 while they are arranged free [ a revolution ], as each contact rollers 50 and 50 avoid 
the printing area of the front face of the dielectric drum 49. furthermore, the proper pressurization 
contacted with the support frame which ion write head 1 6 A is supported free [ migration in the direction 
of the normal of the front face of the dielectric drum 49 ], and was arranged in the tooth back of ion 
write head 16A, and which is not illustrated — it enables it to hold a predetermined distance (spacing) to 
the front face of the dielectric drum 49 with the thrust of a spring 5 1 In addition, contact pressure of 
each contact roller 50 may be made small, and the printing area of the dielectric drum 49 may be made 
to contact. 

[0095] Drawing 15 shows the 2nd example of the structure of holding uniformly the gate electrode of 
the ion write head, and the distance of latent-image support. 

[0096] In this example, like the 1st example shown in drawing 14 , the contact roller 50 is not arranged 
in ion write head 16A, but the desired blade 52 as a cleaning means which makes the dielectric drum 49 
at clarification the lower part of ion write head 16A is arranged instead. And the proper waste toner 
receptacle 53 is arranged at the lower part of a blade 52. Moreover, he is trying to touch the dielectric 
drum 49 with the record media 55, such as a form, in imprint / fixation section 54 caudad shown in 
drawing 15 . 

[0097] By such configuration as well as the 1 st example which is shown in drawing 14 and which was 
mentioned above, the distance of the gate electrode 27A and the latent-image support 28 of ion write 
head 16A can be held uniformly. 

[0098] Drawing 16 shows the 3rd example of the structure of holding uniformly the gate electrode of the 
ion write head, and the distance of latent-image support, (a) is a perspective view and (b) is drawing of 
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longitudinal section. 

[0099] The dielectric belt 56 of the shape of an endless belt which has flexibility as latent-image support 
28 is used for this example. 

[0100] The proper belt attachment component 57 is arranged in ion write head 16A, the dielectric belt 56 
is positioned to ion write head 1 6A 5 and the distance of gate electrode 26A which ion write head 1 6A 
does not illustrate, and the front face of the dielectric belt 56 is made to ** uniformly in this example. In 
this case, it is important to set thickness of the dielectric belt 56 constant. 

[0101] Since the location of ion write head 16A is easily fixable as compared with the configuration 
using the dielectric drum 49 shown in drawing 14 and drawing 15 according to such a configuration, it is 
advantageous when holding uniformly the distance of the gate electrode 27A and the latent-image 
support 28 of ion write head 16 A. 

[0102] Drawing 17 shows the 4th example of the structure of holding uniformly the gate electrode of the 
ion write head, and the distance of latent-image support. 

[0103] This example uses the dielectric belt 56 as latent-image support 28 like the 3rd example shown in 
drawing 16 . 

[0104] It pushes against the belt attachment component 57a side which arranged the front face of the 
dielectric belt 56 so that the front face of ion write head 16A might be covered, and distance is made to 
hold uniformly in this example. And it forms in belt attachment component 57a of this example by the 
insulating layer 59 which consists of a proper insulator so that the electrostatic latent image formed in 
the front face of the dielectric belt 56 in the downstream front face 58 of ion write head 16A may not be 
disturbed. In addition, while making the downstream front face 58 of ion write head 16A not contact the 
front face of the dielectric belt 56, the conductive layer 61 which becomes the inlet face 60 of ion write 
head 16A from a conductive ingredient is formed, and it may be made to discharge the dielectric belt 56. 

[0105] Drawing 18 shows the 5th example of the structure of holding uniformly the gate electrode of the 
ion write head, and the distance of latent-image support. 

[0106] This example makes the structure of the 4th example shown in drawing 17 inject a fluid (air) 
toward the dielectric belt 56 from the front face of ion write head 16A, and it is made to surface the 
dielectric belt 56 in fixed height from the front face of ion write head 16 A. 

[0107] In this example, it prepares in each [ the proper orifice 63 for maintaining the balance of the flow 
rate of the air which flows each nozzle 62 while forming two or more nozzles 62 is connected / each / 
front face / of head attachment component 55a / at each nozzle 62 ] passage 64, and supply of 
application-of-pressure air is enabled to each passage 64. In addition, the flying height to ion write head 
16A of the dielectric belt 56 is good to be referred to as about 50 micrometers. 
[0108] According to such a configuration, the dielectric belt 56 is not influenced of the conductive 
existence of the front face of ion write head 16A in order not to contact ion write head 16 A. Moreover, 
since the toner which adheres to the front face of the dielectric belt 56 with the pressure of air and which 
is not illustrated can be eliminated outside, the inconvenience that a toner adheres to the electron 
emission section can also be prevented certainly. 

[0109] Below, drawing 21 explains the printer which used ion write head 16A of this example from 
drawing 19 . 

[0110] Drawing 19 shows the 1st example of the printer concerning this invention. 
[0111] The dielectric drum 49 is used for the printer 65 of this example as latent-image support 28. 
[0112] As shown in drawing 19 , the printer 65 of this example The dielectric drum 49 is arranged free 
[ a revolution ] by the clockwise rotation shown by the arrow head in drawing 19 . Ion write head 1 6A 
as latent-image means forming which forms in the perimeter of this dielectric drum 49 clockwise the 
electrostatic latent image corresponding to the image of the request which is not illustrated on the 
dielectric drum 49 from the upper part in drawing 19 , The proper development counter 66 as a 
development means to develop with the toner which does not illustrate an electrostatic latent image, The 
application-of-pressure roller 67 as an imprint fixation means by which it is established while imprinting 
the electrostatic latent image which the toner developed on the record media 55, such as a form, The 
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cleaner 69 which has the proper metal blade 68 as a cleaning means which makes the dielectric drum 49 
clarification, and proper AC electric discharge machine 70 as an electric discharge means to remove the 
electrification condition of the dielectric drum 49 are arranged in order, and are formed. 
[0113] The toner (not shown) of the same plus electrification as the normal development using the photo 
conductor of minus electrification is used for said development counter 66, and it is used especially for 
the sleeve 71 of a development counter 66 with touch-down potential, without applying bias voltage. 
[0114] Moreover, an imprint and fixation make the contact force of a request of the application-of- 
pressure roller 67 have and contact the dielectric drum 49, and push a record medium 55 against the 
dielectric drum 49, and the pressure of said contact pressure performs them simultaneously. While 
fixation becomes possible by this, without using a heat fixing assembly and decreasing power 
consumption, warm-up time can be made unnecessary. 

[0115] Moreover, although the blade (not shown) of the cleaner used for the conventional 
electrophotography is made into the product made of rubber since a photo conductor (not shown) tends 
to get damaged, since the blade 68 of the cleaner 69 of the printer 65 of this example has the high 
reinforcement of the dielectric drum 49, a metal thing can be used for it, and it can raise the precision of 
a blade 68, and endurance certainly. And for electric discharge of the dielectric drum 49, AC electric 
discharge machine 70 can neutralize the charge of the front face of the dielectric drum 49 efficiently 
using the ion of the amphipathy of plus and minus. 

[0116] According to the printer 65 of this example which consists of such a configuration, while being 
able to obtain a high-definition quality of printed character with the conjointly very high repeatability of 
gradation with the effectiveness of ion write head 1 6 A mentioned above, it can use for various 
applications. 

[0117] Drawing 20 shows the 2nd example of the printer using the head concerning this invention. 
[0118] The dielectric belt 56 is used for printer 65a of this example as latent- image support 28. 
[0119] as shown in drawing 20 , while being supported free [ a revolution ] in printer 65a of this 
example — up and down — alienation — two rollers 72 and 73 made into the condition are arranged, 
either of the rollers 72 and 73 is used as a drive roll, and another side is considered as the follower roll. 
And as the peripheral face of each roller 72 and 73 is contacted, the dielectric belt 56 is wound. 
Furthermore, transit of the dielectric belt 56 in the direction shown by the arrow head in drawing 20 with 
said each rollers 72 and 73 is enabled. 

[0120] Ion write head 16A as latent-image means forming which forms in the method of the lower left 
of said dielectric belt 56 the electrostatic latent image corresponding to the image of the request which is 
not illustrated is arranged. And the proper development counter 66 as a development means to develop 
to the method of the lower right of the dielectric belt 56 with the toner which does not illustrate an 
electrostatic latent image is arranged. Furthermore, the proper cleaner 69 as a cleaning means which 
carries out clarification of the dielectric belt 56 is arranged at the up left of the dielectric belt 56. 
Moreover, between ion write head 16A and a cleaner 69, proper AC electric discharge machine 70 as an 
electric discharge means to remove the electrification condition of the front face of the dielectric belt 56 
as it counters with the dielectric belt 56 is arranged. 

[0121] The ion generator 74 as electrostatic image transfer which imprints the electrostatic latent image 
which the horizontal left shown by the arrow head in drawing 20 developed with the toner through the 
record medium 55 whose transit was enabled on a record medium is arranged in the upper part of said 
dielectric belt 56. This ion generator 74 is made into the structure of having the same electron emission 
section 22 as ion write head 1 6A. 

[0122] Moreover, the fixing roller 75 as a fixation means to fix a toner to a record medium 55 according 
to an operation of heat, and the application-of-pressure roller 76 which has elasticity enable pinching of 
a record medium 55, and is arranged at the transit direction downstream of a record medium 55. 
[0123] According to printer 65a of this example which consists of such a configuration, the same 
effectiveness as the printer 65 of the 1st example mentioned above is done so. And the structure of the 
ion generator 74 used for the electrostatic image transfer of this example does not have the need for 
image formation, and since there are also few homogeneous demands of a current, the number of the 
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electron emission sections 22 can be reduced, or it can enlarge distance between the ion generator 74 
and the dielectric belt 56. Furthermore, since the toner to a record medium 55 is established with a fixing 
roller 75 and the application-of-pressure roller 76, generating of the gloss of the record medium 55 by 
crushing the record medium 55 and toner at the time of using the application-of-pressure roller 67 of the 
printer 65 of the 1st example mentioned above by the high pressure and a toner can be prevented 
certainly, and a more nearly high-definition quality of printed character can be obtained. Moreover, 
since the ion generator 74 has the high consistency of the generated ion compared with the generating 
means of other ion, such as corotron which is not illustrated, an imprint field is limited, and the ion 
generator 74 can prevent degradation of the image by imprint certainly while miniaturizing like ion 
write head 16A and being able to operate it with a low battery and a low power. Furthermore, the ion 
generator 74 is the same polarity as ion write head 1 6A, and since it can be made to operate with few 
currents, the power source of the actuation circuit which ion write head 1 6A does not illustrate can be 
shared. This can decrease an economic burden certainly while being able to attain certainly the 
miniaturization of the actuation circuit of the whole printer 65a, equipment (not shown), etc. 
[0124] Drawing 2 1 shows other examples of the printer which used the dielectric belt as latent-image 
support. 

[0125] The ion generator 74 as electrostatic image transfer which imprints the electrostatic latent image 
which the toner developed like printer 65a of the 2nd example mentioned above in printer 65b of this 
example on a record medium 55 is not arranged. As an imprint fixation means fixed while imprinting a 
toner to a record medium 55 instead, as a fixing roller 75 and the application-of-pressure roller 76 pinch 
dielectric belt 56a formed with heat-resistant raw materials, such as polyimide, they are arranged. This 
fixing roller 75 caudad Two rollers 72 and 73 are arranged at parallel at right and left, and as said 
dielectric belt 56a contacts each peripheral face of said fixing roller 75 and two rollers 72 and 73, it is 
wound around it. 

[0126] Ion write head 16A as latent-image means forming which forms in the lower part of said 
dielectric belt 56a the electrostatic latent image corresponding to the image of the request which is not 
illustrated is arranged, and the proper development counter 66 as a development means to develop to the 
method of the lower right of dielectric belt 56a with the toner which does not illustrate said electrostatic 
latent image is arranged. Furthermore, the proper cleaner 69 as a cleaning means which makes dielectric 
belt 56a clarification is arranged at the method of the lower left of dielectric belt 56a, and proper AC 
electric discharge machine 70 as an electric discharge means to remove the electrification condition of 
dielectric belt 56a as the upper part is countered with dielectric belt 56a is arranged. 
[0127] While doing so the same effectiveness as printer 65a of the 2nd example mentioned above 
according to printer 65b of this example which consists of such a configuration, **** of the image at the 
time of an imprint can be prevented more certainly, and a more nearly high-definition quality of printed 
character can be obtained, and a miniaturization can be attained easily. In addition, the heater element of 
a single dimension like a thermal head or a 2-dimensional heating element can also be used instead of a 
fixing roller 75. 

[0128] Moreover, this invention is not limited to said each example, and the combination of said each 
ion write heads 16, 16a, and 16b, said individual electrodes 21 and 21a, and each of said actuation 
circuits 31,31a, and 3 1 b can be chosen from the thing of various kinds of combination that what is 
necessary is for a design concept just to determine. 

[0129] This invention is not limited to said each example, and can be changed further again if needed. 
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* NOTICES * 

JPO and NCI PI are not responsible for any 
damages caused by the use of this translation. 

1 .This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2 **** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[Drawing 1] Drawing of longitudinal section showing the configuration of the important section of the 
1 st example of the ion write head concerning this invention 
[Drawing 2] Drawing 1 is a cutting top view a part. 

[Drawing 3] The circuit diagram showing the actuation circuit of the 1 st example of the ion write head 
concerning this invention 

[Drawing 4] (j) is an explanatory view explaining the production process of the 1st example of the ion 
write head concerning this invention from (a). 

[Drawing 5] Drawing of longitudinal section showing the configuration of the important section of the 
2nd example of the ion write head concerning this invention 

[Drawing 6] The top view which excluded the gate electrode and insulating layer of the 2nd example of 
the ion write head concerning this invention 
[Drawing 7] The sectional side elevation of drawing 6 

[Drawing 8] The circuit diagram showing the actuation circuit of the 2nd example of the ion write head 
concerning this invention 

[Drawing 9 ] Drawing of longitudinal section showing the configuration of the important section of the 
3rd example of the ion write head concerning this invention 

[Drawing 10] The top view showing the configuration of the important section of the 3rd example of the 
ion write head concerning this invention 

[Drawing 1 1 ] The top view showing the configuration of the important section which excluded the gate 
electrode and insulating layer of the 3rd example of the ion write head concerning this invention 
[Drawing 12] Drawing 12 is the sectional side elevation of drawing 1 1 . 

rDrawing 13] The circuit diagram showing the actuation circuit of the 3rd example of the ion write head 
concerning this invention 

[Drawing 14] The perspective view of an important section showing the 1st example of the structure of 
holding uniformly the gate electrode of the ion write head and the distance of latent-image support 
concerning this invention 

rDrawing 15] The side elevation of an important section showing the 2nd example of the structure of 
holding uniformly the gate electrode of the ion write head and the distance of latent-image support 
concerning this invention 

[Drawing 16] The 3rd example of the structure of holding uniformly the gate electrode of the ion write 
head and the distance of latent-image support concerning this invention is shown, (a) is a perspective 
view and (b) is drawing of longitudinal section. 

[Drawing 1 7] Drawing of longitudinal section of an important section showing the 4th example of the 
structure of holding uniformly the gate electrode of the ion write head and the distance of latent-image 
support concerning this invention 

[Drawing 18] Drawing of longitudinal section of an important section showing the 5th example of the 
structure of holding uniformly the gate electrode of the ion write head and the distance of latent-image 
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support concerning this invention 

[Drawing 19] Structural drawing showing the configuration of the important section of the 1 st example 
of a printer using the ion write head concerning this invention 

[Drawing 20] Structural drawing showing the configuration of the important section of the 2nd example 
of a printer using the ion write head concerning this invention 

[Drawing 2 1 ] Structural drawing showing the configuration of the important section of the 3rd example 
of a printer using the ion write head concerning this invention 

[Drawing 22] It is the explanatory view in which the perspective view in which (a) shows the whole 
configuration, drawing of longitudinal section in which (b) shows the configuration of an important 
section, and (c) show the arrangement condition of a line electrode and a finger electrode by showing an 
example of the conventional ion write head. 

[Drawing 23] The mimetic diagram showing other examples of the conventional ion write head 

[Description of Notations] 

16, 16a, 16b, 16A Ion write head 

1 7 Substrate 

1 8 Heat Insulating Layer 

1 9 Heater Layer 

2 1 , 2 1 a, an individual electrode 

22 Electron Emission Section 

23 Conductive Layer 

24 24a Heating unit 

25 Opening 

26, 26a, 26A Gate electrode 

27 Insulating Layer 

31,31a,31b Actuation circuit 

42, a heating individual electrode layer 
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[Drawing 15] 




[Drawing 20] 



http://www4.ipdl.ncipi.go.jp/cgi-bin/tran_web_cgi_ejje 9/8/2006 



JP,08-072292,A [DRAWINGS] Page 7 of 8 




[Drawing 22] 



http://wvvw4apdl.ncipi.gojp/cgi-bin/tran_web_cgi_ejje 9/8/2006 



JP,08-072292,A [DRAWINGS] 



Page 8 of 8 



(a) 





( b) 



8 



// //(. / _ I , x l it U I / TJ^. 6 



: = : 1 1 • \ 




( O 



*oi fOJ 

ll if n 



tat tat rot 
U 1 1 IJZ 



D 



tot to* tot 

7TX 



[Drawing 23] 




14 



Y—7 



[Translation done.] 



http ://www4 . ipdl . ncipi . go .j p/cgi-bin/tran jweb_cgiej j e 9/8/2006 



1 



Page 1 of 1 



<19> Bxmtoffir UP) (12) £V H§ !^ f<£ £g (A) <n)»S«J»toB9#^ 

#$PP8-72292 



(43)2886 ¥i£8#U9SS) 3HJ9B 



SVl/IIil-V'A* 




T> T 

r I 




(>4 1 J J/410 












B4 1 J 


3; 18 10 1 












^TO- 21 6239 




000010093 










(22)^0 






























































aw *s 






















<74)ftSA 





(54) -f^ >«&*-\^P 




http://vmw4Jpdl.ncipi.gojp/Tokxijitu/tjcontentdbenapdl?N0000=21&N0400=imag 9/8/2006 



Page 1 of 1 



>i^7h"^ot. §&Jztc^£ftfc&&<E>{§ 
i: 0 fta&^S: feST S^-Hfc 

i £<H£8fe i ^ £ gpgag 1 a: la$*<7> ^ * ? r 0 

[ 0 0 0 ! ] 

1 0 0 0 2 3 

*ttfc«ftT<r**sjra#tc £ 0 ti^ttMi^^ 

t ic 0 ausFss* wr * Ep^tc u % c *$ *j , &gmm 

I 0 0 0 3 ] WT, C <D£ 5 frSME® * >#&*^ ? 
^iC^XWftt^ 

I 0 0 0 4 ] B £ 2 ^ * >*&£^ ? F CO— « 

[0 00 5 ] B22tf> (a > KntrJ:$lC, a*©** 

*wt* &ft, -e ©*ffitcttr»orap 3 awtfflttc ge?o 



(2) ^¥8-7 2 £9 2 

2 

*U-C, S2 20D (l)> ^^-TJ:^^. x ^ - >^ 
2<b. !P3^7^^g4i t ?^>«S5 

K^ttri^& # &tc, m2 2V> ( c > fc^T J:^K, ^ 

^^KtcES^ntrt^* -ei/T, ^220 (b>cc^ 
f#ft ? ccjMrr ^> J: ^ tc b ^ci^: $ 1 

[ 0 0 0 6] C ©J: ^ V^*<7>^^->SiA^^ ? h" I a 

1 mh z > as 1 k vwst<oii&mmmK&€mi, . -? * 
> ^-as 4 ©laja^^v+tcsjca^ ^ 1 o 

X<0<<*>8 <H2 2<7><b> > ^r^^ii^^^tcv 
^tc^o 5^c. 192 2<0 ic ) tc^t*J:^tC. v-Y > 

ielg^s^enTH^ti^ct^^^^rc^c *ux. *z 
u->aS2^i*, - e 0 0 vottsassftseoaisn, 
^ < >^r'-aSs4 tcit^ss^tc - ? 0 0 v , en^mic - 
20 4 0 ov<oaE^£Ptti$ti^j: ^coa->n*&» 2^ 

ft. 7 ^ >^'-Sg4^>IS07:^^t^c. Mil 
it. -?^^A<C'SHi<0^^>8*x^ 'J->flWB2iCJ: 
♦1 SUSHI/, i!2 2^> CD) KSWJi^K, ^PS^ilO 

[ 0 0 0 7 ] e?§at£IMi&f*7 it, B 2 2 cr> ( b ) tc^ 
f £ 5 cc, ^iK7^9 (C'^Bccgrra^aM 1 0 & 

^fi££ftrci*fe<9&&af£ a i ii§n t mss^ff 

30 waife-^i UX(Q^<<TX<D&&L<K><< *>8&mm{$ K 
^©SH8t«:^l/fe|iajBf8i*Sfaf* K^a l 1^1 
[ 0 0 0 3] B 2 3 itfihCC^KDSL^ ^ * ? 

B3D 1 3 & WT ~fe<DSl|§liaS 14. 14 *sfi3B $ 
ft. ffi&OtHi SiCcfcOffitt^ft^J:^^^-?!: 

I0t&»4: 7 -^Jii $ ii &^S9^«M0r « J: ^ K ^ ftr 

Zfe^Wi 1 4 , 1 4€>fe1<D^git, 

m«r, i o o Mm«*<t3ft, ma 1 3oits^2 o 

1 8 K x« h/oiinSiK^dftr^S* 5 

fc. ^lEl^Pl 3 it, fTr^Ufclg]2 ^CC< <a> IC*?^ 

y k i & <vmnz tmmicmmxK.&n$nxi<iz 0 

50 [ 0 0 0 9 ] 



http://www4ipdl.ncipi.gojp/tjcontentdbenipdl?N0000=21&N0400=image/gif&^ 9/8/2006 



■ 



Page 1 of 1 



3 

[00 10] S£5§£©' ^ * ? KlKfec* 

ri*. j*>z&mm?zmu3 r i 307^*3 ©tie 
[00 1 1 ] -5**), **ttBan3, i3*irr*x* 20 

«62, 1 4 Kftit>£SE©fc 

<?>itsa>»^— fg*cc^*$n&. cv>tc&>. muzz 
[ 0 oi2]s*:, r * - cQtfm&K J: 0 «&p§s§i£f? . 

EIK £ 0 * #) J: < «n -HSttc , St*© ^ * 

[0 0 ! 3] gqg»Q3. 1 3G>A&£*4t3<'C*tt 
t-Citt, JWftrtftiW^hftl-Cti, HP 3, 13 



^¥8-7 2 29 2 

4 

[0 0 14] m+^Aitt<0W$:&55.lC tel'X 

^T7:<etci£TT^o 
[ 0 0 1 5 ] ttMMSft^ i IfCOv r l» 4 x 4^ 

til egnt^vdeflnectro, f&f&zn&mwom 

Mttt 1 / 4 * W 1 / 6 <b BiWW«i«: 

£*c % .«S Wijf «<S« fc^fc ldt#«(c ftftftft 

[ 0 0 16] h" 1 ^J^c^cep^ 

^n^cc^ 1 b m&~&&f^m<D^wiftixm 

ti. p§li#Jitt ^f«J^ t/^c ^4><o<feSlk^TW ^ ^ t o x 

[ 0 0 17] $ /c, Sl^CC- W rj- >#i\^>v ? K itcfe^ 
ri*. att<0PID3. 1 3 f^rnKAlCHlAKfjjll 

m&&v> wrtttc *3 r ^ i . 0^f^oc^s 

I o 018] *^jicti6^tcs*rw$n^c^ 

[ 0 0 19] 



http://www4.ipdl.ncipi.go jp/tjcontentdben.ipdl?N0000=21&N0400=image/gif<&N0401=/N... 9/8/2006 



5 

I o o 2 o ] * u x, »*«2 tcg2«®^^® ^ * > 

sftfeHi£fci»x. n£fli9Wfi^Bi 

[ 0 0 2 1 ] 3 1***13 K£tt0*Jffl® * > 
»fc#^*Fi*. MHO* 1 XIttft&!H2cc«si»X. ilia 10 

[ 0 0 2 2] * fc, Sfcfcfi 4 tCga*S<Z>*ft^<0 ^ ^ > w 

ja^^ ? Kii. is^^ i ib^ti&m 3 c^in^ nice ** 

t 0 0 2 3] 

Y * >«fl9 MB i j&MS&tt <t c^nerEpAs $ fix I * & 

[0024] 

<t*^m&&^ •? k i e t». «s 1 7 ±(cgM&*i@ i a 

-bffitct*, 4>HWM2 0€/rO , Cj>lin6 <HS8) tc 
aittfcttfcC^y-FMtlfcSfi*, its 40 

3 0 fimfSJfcOStf 7 7 S: W*iHa*S2 1 #Brcfc 

$6tc. Sii8iWS2ioSsp7 7a>±iSK:ii, 

€?&ffitf2 2^-3S$fiXl*&. b-3?§l9' 

^ux^*s^^fe«xD^ss2 3#&«-¥-flaa»2 2 

Kttiw&«a«frc*xi2S<*nxo*. -4^ 

feWCfcC'Xi*. b-*g 1 9 0^+5Jcg^2 2kM 



Page 1 of 1 



^¥8-7 2 2 92 

5 

^2 2t*IH»T*fc«>Oftl(affl52 4i3nri^. S £ 
CCS*. «Sl7±iCtt. &KFftlU82 2 *4m>* 1/ 

fe. Kit KS2 0 j<fiiaK«>ne«)na2 5«irr 
[ o 027] attest i ? «aa*± uxt*. nm*** 

[ 0 0 2 8] 63 sSftteWS 1 8 0>^H iOT it. 
[0 02 9] i?jlab-^§i 9«>Xtt£lsXIi. 

[ o o 3 o ] ffirs34>ra^asv2 o«mrh^ or**. 

i o 0 3i] mmwm&z \ oasttuxit. m&fe 
[ o 032] mid^tmm2 2v>mnt ux&. 

[ 0 0 3 3] ftg&smjs 2 zv>mtt urti, b - ^/a 

[003 4 ] 6932^-hM26iOlKH^l/t:k». ■€ 'J 
5 > Z &^<Dn% 2>C L&X'Z 

I 0 0 3 5 ] I?Sai&|JUS 2 "!<J>7ZM£ ttit ^C^rjr^ 

»*s*n*> o ft* u fc ^ * > «c $ i i ccn^Ato 

[ 0 0 3 6] * fc, H 1 KSfUJCCW J: . PIE 
^ ^ K 1 6 CD'S- V ^g? 2 6 i>Cjti\mT&£ 

*>ic isx&mtwfi&gts t\&>wmmft2 s »<e&£ 

2 9 CC'^S ccanCJQc&KIW 3 0 iH&AZ fth 
t <L *>ic y play- h 2 6 i o 0 u inff^<7>— 



http://vmw4JpdLncipi.goop/tjcontentdbenipdl7NOOO 9/8/2006 



Page 1 of 1 



s r-N 



1 0 0 3 7 ] m 3 5*c, icH^O^ 

^ ? K 1 6£>!EftBa3 1 ii, S^!S#i*2 Z<D<<* 

*i/t\ &a9M&2it* 1 *n*tim&nmttv 10 

A* 3 31**-'- hffi2 8 l/> y- h^S 

— *Qva*«c*jisiT £ fc&oB* u ft ^jaggBflsai^ 

to b - * Js 1 9 tCT^f £ M&JSaa V H GtiMtt. M 

[ 0 0 3 8] iqgaSEttBIS 3 1 Kot»'ClECCflaN'r& 
<t. *^te€?IC'«SW@gS3 it*, £MBBcc<J:D1lMt 

A $e 3 3 0>x * 9 £ tc*MS3nfe«aiW:fita3 4 t , 
£-K0ih 7>i>*£3 3©^-^tcSB^,^n*f8EtCJ: 

1 6K*r &A/3ff^i*. S^^'I^flo^Ur 30 

jum-sf 36i^n, a * © t> y r ;ua * 3 6 uMtt z> 

fc«. ^^*fi#3 9CCJ;9, y-h@SS4 OfcUtfjS 
ti. y-He!KS4 0tci:0^hP-rff^-4 l<Lor-r> 
K£KQD/AftSe&3 5KAJ7£tl&. CC^ h D 

-rm^4 1 mnmmz 1 <z>y- h«S2 

[ 0 0 3 9] TfcJbfc, *£fttttttott&#(l£iia&2 

it*. a*Kte&$nr£att^&^?&SEas&tc 40 
4£BWtci$jat/T:^&. 

[ 0 0 4 0 ] a to, fc-^s 1 9 &»«i/r«e8s<z>^u 

[ 0 0 4 1 3 o^ftc, *XttHG>4 4oaj&5f>> * K 1 

»TT, B4® <a > 3-6 ( j > ££*)ia 

[ 0 0 4 2] *r, xm«M^&4r6RffiK 

<wsrfift»si 7 <t>±mk . zjKfk^^^js«c4j»»e 50 



«B¥a-7 2 29 2 



5 



«S18±, aft* fc-*Bl 9£, * 

>*;M»g>ft&$aB 2 3 i^r^BCC'filJS^.^firS^^ 



ill 94JJ:0'^2 3^^^.W^. 

r-. ^«Ja 2 3 x. y 9 > ^tc o ^ 

1/-C. S^!4(D ( c> toJ:^ (d ) tc^Tcfc^c. b-* 
^ 1 9<I«f«©SWE&2ltil3l*, mm&Kttl&^tcffi*. 

©fi&T&o ^^C, asW£7<03r*<O&««:X9^> 
?9KJ:0»*Or, B4(E){i) K^TJ:^(C. BIQ 

CC. il§U^S2 l±tC3agia#«r^i5T&««««:ad6 

ss3'tii:«e§ji«:.«a'r i ocj: o^5taigfi2 2 

KMHa^MEflrr^. ft 
to. «?-tt(i)*2 2«r«ar&«^tic 1 ^^tb^2 
2 t»*W ^i?X^tcry- h 6±tC v * h 

St. *^ftflB»2 6^fi£Ufcf§ttc(SOT*l^4r&i 
t 0 0 4 3] ^ST'tC, -4^5g^^^>#3A^ ^ K 1 

[ 0 0 4 4] *WM&i<D ; &+i&&3£2 

1 % (vt%) . ttffc^^O i 0 - 0 0 1 2 % < v t 



http://www4ipdl.ncipi.gojp/tjcontentdbenapdl?N0000=21&N0400=image/g^ 9/8/2006 



Page 1 of 1 



9 

*C5 OV«ft««EE«aiitX»«MS€:fT ^CiKJ: 
[ 0 0 4 6] *3M«C*K*t: 2 0 0 -3 0 0 *C 

[ 0 0 4 6] *^«<OSA«: X^«Sft^6^% 

©e^flso^ic^, i@s^S2 i i'/- i-mm2 6 
&zm*&^&u:ifc&czz commute. *u 

X. *^ftffi»2 2:*&K0ffi1i&*&l* 1 i!3PJ«S2 

o o ^i/io o o estcab* c <.,*:. 

[ 0 0 4 9] ^>&<>C > Wr&btc << * •;> K 1 6 

[ 0 0 5 0 ] *3»fe»W *>§j£#^ ? K 1 6 gftft 

Ott»fiB2 4©5a6Mi:, 1 *»£ PCTttEOS 

fcS^Bfcffi^ 2<?>?fiRiJO[:'^cc5?cmt"^>o 
[ 0 0 5 1 ] @5ia&F-totig&2 2 c^-ffllO^EI'sttaS $ 
ftftS-?-**, ASKS 2 1 h%62 6 £<Z>fi5tCEP 



6) $^§¥8-7 2 29 2 

10 

2 8 ^^(DaHTiR*^ KfiKSS Bffiw t 

2 8 <c«9i®^s 3 2 i oiaK tm $ n/c 

[ 0 0 5 2]* fc, 44Hi|lK>^ -? K 1 6 

t^CS<i9lJ^fij2 1^:— WKtC««U. 

^dil|S2 2^S$^^CiOCi:0^^nr4(5D, |R 

^TCgS^BW^co^<@9(ISfii2 1 fe<fcC«-?-B3tai»2 2 

^atcfi^.^r >s c i * ^> i t *> «<: , yj^maz 

[ 0 0 5 3 ] << *^0>±ms£O'<< l-XQ&tb 

<,cn*xsm?Zo 

i o o 5 4 ] #0mmtcte<,>xit. >/- Y?mz 6 tm 

icttbx- 5 0 0 — e 0 ovi$ *rc fe ♦? , y- V ^ 

S2 6 ijf^ll^0:2 8 tCMwmn&S - 6 K V/m 

[ 0 0 5 5 ] m+&&&2 2 ZmmrZC <LtC J: 
^ItW^gMW4 0 0 n Qi. 
1 0 0 w afl)ft "J 7"G©H«: K U ^ K^^fel^ . 1 0 

WXy<o^ccm^^cm^^nxmm^t ux<o-? 4 

»0^»*2 8or:.«®tc^^i-A^Stt©»tt 

40 <t»*«iws^s3t$n&* MnvoK <n@#^ 
a^ovi^nrfco. 2 8 c^Bcca 

{&<D%mm($$:>J&!& $ n^> . c^^. ^^1*2 8 

50 -2>, 



http://vmw4Jpdl.ncipi.go jp/tjcontentdbenJpdl?N000^ 9/8/2006 



» 



Page 1 of 1 



. itHMBftf* 2 8 ±<5>**«flfeiiBMlffl«:K:it C 

[ 0 0 5 7 ] aTiia^^ >©!SStt, 8^05 - 9xi0 
< fifHTCfcO . PIE**- h«S2 6 £«ftiU*i*2 3 10 

[ o 0 5 8 3 c c x\ mmtf&v>m*&& 3 o o d p 

Ofiifll/Sit^i, — o©H^ < F * h > 

^8 4. 6 7 p mftr, 1 >OSii*tc3!T*BsW 

[ 0 0 5 9]* fe, K1M1MB2 2 *.6<D J- 5 ? f ? > 
Ay^'W^iC**, h SS2 6 0*EI*C?ttEli* 

2 2<£«&tcttur^+*<tfto. m^fc&mz2o> 

-V :*>4(S<£ O'^^ hU&A* >8£l*, y- t« 
g2 5044MW:*Ufc'r&, C vmk 

[ 0 0 6 0 ] 0 , !tfitfSj##2 8 ±K»sSS 

[006 !] uto^r. ^£^&^*>£>SK:ttT£ 

40 

[0062] ttofe, »WtH*&F^~ccj:9jM£l, 

.^*r <s c i a*c £ t fc&momffiomtc * 

tC&£<7>T\ Kl 64*, Sl 

A * 7 Kl. la fcfct^TMBCRJatt 



^¥8-7 2 29 2 

12 

[ 0 0 6 3] md&&mm<DMf*<K>&±im*m&&z 

htoilTXt < . Y- V ?m 2 6 i#^®#<*2 8 CC'^M 

mm 3 2 <t of^entti $ n^#tc £ o r m&r 
s^jt^c^{i t v 2 a i rnmmw 2 

[ 0 064] iffig*-- vmmz e tm$te&f£2 8 tv> 

6 <i: ig^tey#f* 2 8 i vm<D* + v ?Goyffi&K. £ 0 «f 

[ 0 0 6 5 ] &4o\ T^+K??^^^ A©Stt©^ 
* > i*, hfS26<L J^<^ffif#f* 2 8 <t o>m<omn 

[ o 0 6 6] * Jt, i*i>&&m?z&mtmn<D7:i! 

$ K IWW &fc«>, ttlHKM U tt assert W *tt» i 
[ 0 0 6 7] oS'tc, MsB^^KsfiW^aHlfiKoC* 

[ o 0 6 8] mm®&&\t2 8 c^atc^s ti&m 
\mttmt*tm®m$fc 2 s o>mm\*m 3 0 <om^s 

3 0<C-lSf?^2 Oiiin, 5if ^i, 

<Digf^ll#<$:2 8<D^ft^3 0 ^OV^ - 5 0 0 V 
£^'%m$i±Z>CQi>C&?zmm\t5 5. 3 5nC % C*> 

jg{^tef#ft 2 8 OS^ia^^^^ 2 1 0 mm . ^"d 
-b^iiS^ 1 0 Oinm/sitii. ^>§^'; 

&<om $ * 2 1 0 m m i U t<Mi*0tt38ilt, 3 0 0 D 
P I-C2 4 8 0A. 4 00DP i T'3 3 0 7 
§IS^g2 1 ^fe 0 O^F^?feii3 0 0 D P rC4 . 
6 9nA, 4 0 0DP rc-3. SlnAift*. 
[ 0 0 6 9] i?&(B9lj£& 2 1 ^ ^:itS3 0 ii in 

iT^i, -C-©Sf»ii7. 07xi0'°cm* C. ^ 
3 0 0DP i r-6 63 iiA/cm 4 , 4 00D 
PrC4 97^A/cin s ir^ e ^u*C, SsStSftO 

Cm A/ cm 1 cfcO fcafe&DASl***. ^^>S^cti^ 



http://ww4Jpdl.ncipi.gojp/tjcontentdben.ipdl?N0000=21&N0400=image/^ 9/8/2006 



* 



Page 1 of 1 



13 

m&mtL, *x8a3K j: h-^m&K**: *> xw 

[ o o 7 o ] fSf*s*&ffli^c^«[>Hsas5a 
[007 i ] &tm&&m^tcm&<omM&m&* * 

<7>i£fs^3 0 p m, h ««2 6 <o£m&2 0 nmt 

MM«>A# soua*. 3 o o d p i r e 4 . 6 7 

« Hi ft, 4 0 0 DP i 76 3. 5nmA£&&. *L/ 
7. HHNK)tS#7 m *<DiJI#<£ F ? h BSK*3 
8 - 5 iJ in* 0 , l isiSUPifiSil*. 

3 0 0 D P i 77 0 6 9 a m* , 4 0 0 D P ! 74 0 3 
2 urn 1 mtttalt. 3 0 0DP i t'l 8 3. 6 

400DP in 04. 7tt£&Q, ?w1f$ll,7 

«»i 2 am (7t? h ) «*£T*c4**car&o 

2-4HBSmtt©? ;: ^1f c cCcl:9#fe2 5 6»ga 

(st?n 1 6 7 7imo&fi&e$&x<h2>o 

*mioi>xm*n'?&. 

[ 0 0 7 3] »^Mi>«:ffi<r^fclS^©KsS#5att«, h 

<fcg h^-<0K«««ttta^ 7 u ffifl&7ab0 . 
«fS©**$®TKlil4jtimStti3nri^. C0> 
mSCD K * r SfUtt 1 5 3 . 9 ii m ; 7, »€8fM>ffi 
fRitt*, 3 00 DP 174 5. 9(lr. 40 0 DP I 72 

t 0 0 7 4] o^tc, ^ ^>#iA^<:^^^>^«ttc^ 

[ 0 0 7 5 ] 5f K 1 6 £JiH* 

£#7** 0 

[ 0 0 7 6] fc*-<Z>b'? 7CD^fc<r>iI£. fjH& 

ftftKXrBXK^l/7tH6 4 0 K ? h . StfE4 8 0 K ? 
h. 24t'-;h <! 67^S> Of£|g£ttr-*£EE?ffi 
Ofc<r«&9 0 0K >U hm o ^0C-ifli^li8 c 
in. %*6 c m©A* ^rffl^^S^oc-jlsflfeJKtSS K ? 



CeO eH¥8-7 2 29 2 

14 

h/mm (#2 0 0 DP I > <LfcS. IBIWt*««<^ 

-t^ij > * 3 o o -4 o o d p i fcntf. mt 
aw± ^Hci #5i«&7* *<> 

[ 0 0 7 7] £ ft:, *>»Z*5^ ? F 1 6 

f&mtm 2 a s ?ct tfP7$f^&tt? ^^rrsi ( a*** 

[0076] btc&^X. SeE^ifcsDt^ 
ic^fet?lj<7> >f ^- > m&*^ v K 1 6 It. §NI?H 

[ 0 0 7 9] B &^&H 8 &&&mi£%2> 4 

K<7>^2||t^^T*>075bD. H5itpgPO« 

30 e wem&zttwsmT!**. 

[ 0 0 8 0 ] * K 1 6 a it> 

[0 08 1] ^^tc, 
^ Kl 6 a 4*, MS 1 7±td^S£^jl 1 8a^BRS 

&<Dftm<Vfefc<Dtim®&\mfef2 4 2 ^^SdSft $ ftX I - 
40 ZUX, MSii@98^S4 2<D±fitcit, ^i?gja2 
3*JB3»$n7c^o $^^> iroMHEfl««JS4 2fcJ: 
^^ja 2 3 . IH-0^rlEcr>^^ i?^>^nt 
t^, Sfe, tt»(i9ll®B!B4 2±®^CT2 3<C«ir« 

o . mg&mn mmm 4 2^^^&a^2 

rg*$ii&M]»»2 4<L. <^prs <HX8t> ^*ifSO 
fc*V- K@ffi^$n^1SI9i|^S2 1 a tififcf&Zft 
U^o COilSfl^S2 1 ait, itS3 0iim 



http://www4apdLncipi.go.jp/tjcontentdben.ipdl?N0000=21&N0400 9/8/2006 



n vena 2 5 &w?*>Y- 6&mm&m&o> 
[ o 0 8 2] m&timwfttmm 4 2 vmttbxi^ 

t 0 0 8 3] -Tftfefe, =t>#i&*^* K 

cc&«?*uii*2 2 *aiat* &fc«xoBD»^2 4 a <t $ 

ft. (@99^S2 1 a_btc^5££^2 2^it^s£^n 
&t5s&CV-Tc>£ 0 ill 6 oc^f J: ^oc. 
^4«3W^>tti»i@9IJ^feS4 2ii, 4®0><g9R@2 1 
a# imtK6<*: J yi f cyfr-7\t£ftxi>& <> CCD! ^ 

1 6 a G><W^tt-¥>8st 2 > * 7" r ^tc «fc 0 S^Tftl^J: 20 

[008 4] @8tc*vr<i:5tc, ^»«cr>^3t>«j& 
^-;Fl6a OSQMSK 3 1 a ii . Sfl£9U^€& 2 1 a 

my ivmm&to d c /d cs&saiBs 4 3 j: ^ sflggu 

^&2 1 a^'^J^<^^>C ? *i0 4 COb-^^lEl 
^4 4^rOTSfi§9iJ^g?2 I atc8«$ftTV4 0 <" 
l/X. b-*ttfc@R4 4K:i** $fi|^«S2 1 atcM 
JC&r-S^^ ^^7 4 5£*U/T"fc-£#J&ip|S§4 4'£: 30 

«KT*t-*tffiSMM4 6**A*3ft&J:^a:£t-?T 
3 i iinittr^^o 

[ 0 0 8 5] CCO J: tm*&t r & £ £ tc X 0 

tc. tt&&2 4£i&tofc1iaS4SS2 1 a±CC^g^^ 

2 2 £*WEar*lltat&'r& C <h{<: & 0 , M6X&P 
SffiSfk $ naSfiX»D»£ HUX O , lEMMl&f: busk 

ox. : &&mwtt<, m<Dmm^mzmmicm±zi* 

1 0 0 8 6] m 9&?>m 1 3 \tr*mm<$h 4 
^-n? K<?>^3*fe^^'r^<Di:'^o, fa9k$ssfso 

^TW-mm x& 0 , H i 2 tela 1 1 ©fflKia'c* 0 , so 



Page 1 of 1 



S^F8 - 7 2 2 9 2 

16 

[ 0 0 8 7] $S>&0*<W *>§i*;$^ ? K 1 6 b ti, 
mei¥2^ttncr>$iB9M£g2 1 ztCttfct&JiStctr 

[0 08 8] H9#>6B1 2Kjn^<fc^tc % -9^ttM<0 

K 1 6 bt*, Ju£t1Blft€&J£4 2tC^ 
.^5 nfc^HSfl^S 2 I a ^ X 5 tc , Jg^Js 2 

7 ttfc*'- h^2 6 ad«|R$n*Cfe 

0 . ifmmwm&m 4 2 <D7&fct>r- vm%2 6 a oc^ 

[0089] la 1 3 tCmTct^oc:, *^*6^cr>^ 

K 1 6 b<D^|"iBS3 1 I) \%. h^2 
6 a ^gj^t^T^ii *>tc. Si@g||€fii2 1 a 

S2 SatC^^nrt^o CO^'- ht9ft^IiS4 7 

jilBS 4 3 1/ 4 omttT' ^ju - ^fb $ nfc@ms 

2 i atc&mznxi,**. zox&om&tt, ffi&btcm 

2tm&v>m3&&z 1 a <tl5I«r'^* 0 

[ 0 0 9 0] C cC'Jc ^ ft ws&£ f ^ C i K J: ♦? ^XMM 

ii. m&Lstcmz^&tmm&^mznr&ct&X' 

[0 09 1] ^>^c, i&M&iV&J K 

1 6 A {^T^-r?f>wii^^x' K 1 6, 16a. 16 
I) £3&f*T£> t»^€02 6 A CfWl**'- h«g 

2 6. 26a *tm&*>) i««tffl»f*2 8 icoHSlG 
^r— tEtC^fw-r^lijitCocirJi 1 4^&H 1 8^i: 0 

&*?i>o>X'&2>» 

[ o 093] *^*fefiiiij8fiffif##2 s t oxmmcm 

^@3 0 &m?&m&te h"?A49 ?:^t^<:feC'r'-5b 
[ 0 0 9 4 ] #!Ste^Cfc<,>r it, ^ ^>#iA^^ y K 

5 0, 5 0*/>brSfSf* h"7A4 9 MSB $ tlX ^« 

K7A4 9^s^mc-^ifiitc^g?5frc^5nr 



http://www4.ipdLncipi.go.jp/tjcontentdben.ipdl?N0000=2 1 &N0400-image/gif&N040 1 =/N... 9/8/2006 



Page 1 of 1 



*n>-zm*a&m (mm zmsx-zzx^tcztixi* 

[ 0 0 9 5 ] B 1 5 \t 4 ? KG)**- h^g 
i a» MHf «K>M £ -IE* «#? * midair 2 

&*?hO>X'&& 9 

[ 0 0 9 6] *MfeflK4<3V>rt*, @ 1 4 tC^T^ 1 X 

0»BR$n*C4*6r, Kto0«c, ^^•j&ft's? K 10 
1 8 A©T^W#K^A4 9£?r^CT£^ L»-^ 
O'CCCWMG)?'!'- K5 2 *BROfci<S>'C 
££ 0 -c-or. ^u-KSfcOTtftttt, li^Ft 

[ 0 0 9 7] C (OX 6 ttfttiitCJ: - C fc, 1 4 

A©y- h 2 7 A ii§f^Si#i*2 8 t<D$mZ-m 
lC&ft?2>Ct&X'22>. 20 
[00983 19 1 6 lt<<*^&&^ ~? VV>¥- 

t ®\*m%i&<Dmu&— iticmtt & m&om 3 

&*?t>0>X*> 9, { a ) < b > imtma 

I 0 0 9 9] **jMffii. jg<fc*S*#f* £ 8 i Utttt 

x&z* 

i s a tcm&% *vi v smmt 5 7 per $ n*c 4a 0 , 

mmt^b h 5 664 :t>K&&^? F i 6 A!<:*k,r 30 

- h ®£ 2 6 A t h 5 6 1 oy3b&£— 

h 5 e <w? s -r £ c t mmx<b h . 

[0 1 0 1 ] C<E\fc^frgfi£tCj:ni#. H i 4 4<5<fcO'i£) 
1 5^T^f*K?A4 9&J^*«JS£tt*SUT\ 
4 * K 1 6 A®&iS«r(S*tca*C*-&<3> 
-C. 4*>S&*-^? Kl 6AO*-'- h^S27 A<t« 

&o 40 
[ 0 1 0 2 ] m 1 7 It 4 ? K<D^*- h^fe 

co 103] %$m&im 1 6tctjk?m3mfomtmu 

*c. 2Bftfif#ft 2 8 <h Ut8«#^ h 5 6 «BWc *> 

[ o 104] *s«s«K:4dtr»iri*, mm^ji h 5 6<?> 
^s^^3f>^^7 f 1 eAoitssrig^stcae 



^¥8-7 2 29 2 

18 

8 argWf*^ r 5 6 O^®^ £ ntc&^m 

$mvtci>o>x'&&* ^4a. <i*>m&&^ v k 1 e a 

C^^tCT^xLcL^tC, K 1 6 AO± 

>mmm e o ^ vmtottH^ & » «s ^^ia e 1 

1/ . h 5 6 cor^^^^i^ ^ £ 5 K J: 

[ 0 10 5 1018 K<J>^'- h^g 

[ 0 10 6] 1 7 cc*-r3P4SlteWI<C#3fi 

^r^^i$-<^h56CCjSl^o"C«i§i5^, SW*^F 

5 6 £ ^ ? H 1 6 hOmniPh— 

tci^± $ ^> £ 5 oc i/ ^ ©r'-$> 

[ 0 10 7] **tfc0jK4*<r>TU:, ^ ^ KMvttH5 5 
a CDKBKmfc&MHl 6 2 <:Rtt S <L i K . g«Sf 

^^6 3*ffB«?L6 2tCii«-r&*»BS6 4 
tci§r^ % *IUESSi*fr3B5 6 4 tcMUT^ga^Ofc 

K 1 6 A tc^*r *»±SEi*5 0 ii m Sift if ^iJ: 

[ 0 10 8] C ©J: ^ <f wi^cc J:n**. 53f^#^A r 5 
6^^^>§i^^? Kl 6Ai^8iUVC^c^. -i* 
>Sii^^ ? K 1 6 A<^ifiK^ett©WiM>K»&* 

[ 0 10 9] o^oc, "4^^<7>^^>#iA^ v> K 1 

6 A^mi-tcW^B.^c^^xm 1 9^fbE!2 liCJ:*j 

[ 0 1 1 0 ] HI 9 ti^^^tc^-2>en^S^ 1 Sfe 

[0111] *«Hie^£n$%56 5«, ttMI»A:2 
8£0rl£^ft 9^^t^c4>oc:«*c^^ <> 

[ 0 1 1 2 ] 0 1 9tc^<^:^tc, 
6 5 R^tt K 7A4 9 PS 1 9 K *5t - r ^Ep^ tT 

rmf^ifiitc0e@&tcieer$nr4<5D, c^«#k 
^ . k ^ a 4 9 ±itc o vK*j%m<»mm£ififc 



http://www4 .ipdl.ncipi.go.jp/tjcontentdben.ipdl?N0000=2 1 &N0400=image/gif&N040 1 =/N. 9/8/2006 



« 



Page 1 of 1 



19 

»j-^> t uxv>m%t*&mn<D7 u - p e 8 * 

IC&WZftXJ&tiLZtlX^Zo 
[0113] itila3I^S6 T^^X^SCDa* 

f> &mi*btlX**), ^S6 6C'^U-^7 ItC 
■h<tM3)UL£ 0 |SjB#tC^T^ } tC V ->Tt»&, CfttCct 

nKsso^'j-^edGT'L — past*, smttp? 20 

A4 9GtiU^*l*fc^Blt4>fe0€JBt»&C ti*X' 
^It, mtF?M9<[)MR:tit l A 

g6 5&cj:ftk#. ^ * >§ii^ ? pi 6A© 

[0117] 0 it^^tc^^-N ? p&J^^cep^ 

[ 0 1 1 a ] **^oen^s6 5 a it, 
[0119] Bsoicstr ^i^^ep^s 

^(6lBI#«<!;3tifc2"*©D-^7 2. 7 3*SBB3ft 
TfcO, D-772, 7 3«H5in^^liStto-jU 1 

--7?2, 73 <c*f hbk fSMr -6 * 5 t/ r irefr^ 

[012 0 ] ifflafiSa*^ h 5 6<DT&ttl£kZ, m 
fe&^m £ UX <D<<* >^&£^ ■? p 1 6 A^Sfi^^n 

€&is&B?n u a r ^ - k <t #j Pf*{ trr ^sm^s t 



^fHHFa-7 2 29 2 

20 

H=T6P >J-^> ^J£<L (WftttSc £ >J 6 9 3» 

[0121] H5l3fi?^*^^ V 5 6CC-±^5tcii. ^2 0 

PI 6A^1f^^ffi^2 2^W 
[0122] ia^f*5 5<D^tf*lfllTslgffllcc 

wg^git uxcommv- •? 1 5 £ . s«*wt ^adbe 
p-7?6i^. la^^ft 5 5 e tstc t/c ses $ 

[0 12 3] C^-J:^ ^tS^^jy^^lfe^or.En^ 

^^L/feD. <V*>^££I7 4&RS^ h5 6 

7 5<LiJQSP-^7 6 tlCXWf 5<DX\ ^U/c^l 
<D. m&&ifr5h*±V\'+-&&\<A±t)X'W^&? 

g&cffijkux. £ o ]^« n c tii^en^«?p]g^^^ ci^* 
it. ^cwc^d r a^m<Df&o><< *>v>&£.^mt 

T'^^o $6^. ^*>^4S7 4**^*>ftii^? 
PI $Atfflt&&LX\ frL $>tS^W&K.X&ft£ J £ 
i>C Li) < >X'ZZ><DX\ ^^>wiA^ ■? Y 1 6 ACC'H^ 

£ tt . 60^^ 6 5a (OiltoCflgK^J: O'^g < ill 

[ 0 1 2 4 ] @ 2 1 iijg^ffi##£ l/Xmff^ 1^ * 
10 12 5] *^te«^>en^g6 5 btCfet^C^, 15 
QBMfc$m:IMj|Mt€lBHMIA:& 5±^i^st|>0 



http://www4.ipdl.ncipi.go.jp/tjcontentdben.ipdl?N0000=2 1 &N0400=image/gif&N040 1 =/N. . . 9/8/2006 



Page 1 of 1 



s— ✓ 



^¥8-7 2 2 9 2 



21 

7 a #2EG&C¥tttC£gS *V UlS^m*-* h 5 6 a 
^B?ii2m#D-^7 5 i2*^>D-77 2, 7 3 

n-en<wtjaas«:«jftr £ «fc ^ tc uc«@ $n'cv^ e 

[0 12 6] SHaftm*"** h 5 6 a COT^a*. g)^ 

ft* b w * h * - tc cfc 0 M* f fc.-T &2M*5$l <L 1/ r 

^fr b 5 6 a C'TSfcE^te, SMI*^ K56a 
HWC t* & £ "J - ^ > £ 1/ X<D&-M.tj; ?»J-t69 

a*ieg$nr4eo, •eo±*tci^*^«L- t 5 6 a 

ft?* J: ^Klx-CRSftt* V 5 6 a CTmt*L@£l&S 

[o 127] c©j:^^w^^^^*^te0i©en^^ 
a £ & t £ h tc , %im$omm<o&j} 

tSo-7 7 5W0Kt-r'^? K4>J:9a— 

a . lebi. maii9M&2 ! , 2 1 a i , ffii&g-ft 
fifrleiBS3 i , 3 1a, 3 1 b±G>3§#£jfcM*U:." ISIta 

[0 1 2 9] 3 6tc*fc. $f£W*. MB&jfctofflcKI 
*£. 

[013 0 ] 



2Z 



10 



20 



30 



40 



[Hi] -^mmtfrh 4*^>mm±^ -? Y<j>m 1 ^hem 

[B3 ] KOM 1 £9»g 

[B4 ] { a > ^?E> ( j > ^^i<:f^^^>*iA^ 
[ m & ] ~^^{<:^^ ^ * >§jA^ ^ K<^>^ 2 MM 

[B? 3 me<ommmm 

[IM9] -tcftW^^^^X^-N^ K0>B3^te^ 
lm 1 0 ] "^B^tC^^>^ ^>#iA^-s? FCD^3^*fe 

m 

m 1 2 ] m i 2iia 1 1 c«mb 

[Hi 3 ] -^WtC^&H' =t->Si&*^5 ro^3^*s 



a > i*£ftHa. { b > ktm&im 



[HI 4 ] ^BJtc^ 

m 1 5 ] ^s^tc^^ 

[HI 6] 



50 



[H 1 7 ] "^B^tC^^H' r K<7>y- 

[HIS] ^WC#&*f * >§j£#^ ? K«!>y- h@ 

[H 1 9 ] -£^^<£&^*>#iL#^? K^mc^c60 

[H2 0 ] *£WC#*^*>*3A*-n? r^c^ceo 

[H2 ! ] -^B^tC^^>^^>§DA^^7 K&5H>fc6fl 

[H2 2] &%<C' A * y t (D—M^-T h<J> 

0 % ( a ) 4*^#©*tt*^T^1«a , ( b > liR 

*7 - ^® i OB2B«»«:^Tsjl^@ 



http://www4.ipdl.ncipi.go jp/tjcontentdben.ipdl?N0000=2 1 &N0400=image/gif&N040 1 =/N... 9/8/2006 



Page 1 of 1 



v. 'x 



23 

[02 3] St*<D^*>Sii*^ ? FVf&O&Zttn 



16 16 a. 16 b, 1 6 A 
1 7 

1 8 

19 b — £Pg 

2 1. 2 1 a . f@9U^ 



*22 
23 
24 
2 5 
26 

2 ? 

3 1 

4 o 



^¥8-7 2 29 2 



24 



2 4a 
HP 

2 6a. 26 A ^-h^S 



3 1a. 311) fES&eSS- 



[H 1 ] 



m2] 



6 

t 

Q. 



2a 29 



□ 



^30 



16 



V/ _ 



^■22 




3? 



t@3] 



28 



3 




MSB 



L 



-37 



I 



i 



^37 



/ 

3r 



(5 




2* 



77 2 jP T9 



27 





?5 



27 21 



IH4] 



*° / L L L / / / /_>T7 



tc) 



2{* 




21 20 
18 




<9> 




777//// //^ 



IS 



2! 



kiLLLl / / / //J 18 

<J J 25 21 £2 2G 





( t) 



20 



a ft g ft \ 



21 (hi 



http://ww4.ipdl.ncipi.gojp/tjcontentdben.ipdl?N0000=21&N0400=image/gif&N0401=/N... 9/8/2006 



»• r. 



Page 1 of 1 



[05] 



[06] 



23 



1 6a 

\ 



23 



1* 



42 



26 25 2? 



jiibW ted W Wfeal^W^ 





[07] 



2Aa 



/ 



16a 



42 




2Ja r 



23 



i~ 



T 
r8 



[014] 



28 




[08] 



rfuoRXi «acs9 «m oxsca csaza areata 




LSB 3 



[@ 1 2 



16t> 
23 



rf=== 



[017] 




http://www4.ipdl.ncipi.go.jp/NSAPITMP/web 1 40/2006090902 1 45477086 1 .gif 



9/8/2006 



Page 1 of 1 



.'1 5 N . 

\ — ✓ 



[Ull] 



[ill 3] 




Jg^ i'Vji' !S« fs^ 

_ — -J Xll ■ n I « „ — .L.^— _ — -. 




[015] 



-26 



53 



T6A vX — "V" 



5 



LA 




r 



54 



55 



23 ,29 



-R7 | ■ ~T-f 



^■■ii i 



2§$ 




MSB 









1 




















i 









__l 



T 

31b 



16] 



[@ i 8 ] 



l b) 



16A 






m 1 9 ] 



[H2 0 ] 



http://www4.ipdl.ncipi.go.jp/NSAPITMP/webl40/20060909021 5 1 5071 712.gif 



9/8/2006 



Page 1 of 1 




http://ww4jpdl.ncipi.goJp/tjcontentdben.ipdl?N0000=21&N0400-image/gif&N0401=/N... 9/8/2006 



